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Abstract
Approximate vanishing ideal is a concept from computer algebra that studies the algebraic
varieties behind perturbed data points. To capture the nonlinear structure of perturbed points,
the introduction of approximation to exact vanishing ideals plays a critical role. However, such
an approximation also gives rise to a theoretical problem—the spurious vanishing problem—in
the basis construction of approximate vanishing ideals; namely, obtained basis polynomials can
be approximately vanishing simply because of the small coefficients. In this paper, we propose a
first general method that enables various basis construction algorithms to overcome the spurious
vanishing problem. In particular, we integrate coefficient normalization with polynomial-based
basis constructions, which do not need the proper ordering of monomials to process for basis
constructions. We further propose a method that takes advantage of the iterative nature of ba-
sis construction so that computationally costly operations for coefficient normalization can be
circumvented. Moreover, a coefficient truncation method is proposed for further accelerations.
From the experiments, it can be shown that the proposed method overcomes the spurious van-
ishing problem, resulting in shorter feature vectors while sustaining comparable or even lower
classification error.
1 Introduction
Discovering nonlinear structure behind data is a common task across various fields, such as machine
learning, computer vision, and systems biology. An emerging concept from computer algebra for this
task is the approximate vanishing ideal [1,2], which is defined as a set of polynomials that almost take
a zero value, i.e., approximately vanish, for any point in data. Roughly, for a set of n-dimensional
points X ⊂ Rn,
Iapp(X) = {g ∈ Pn | ∀x ∈ X, g(x) ≈ 0} ,
where Pn is the set of all n-variate polynomials over the real numbers. An approximate vanishing
polynomial g ∈ Iapp(X) holds X as its approximate roots, which implies g reflects the nonlinear
structure underlying X. In particular, computing the basis set of approximate vanishing ideal has
been attracting a lot of attention [1, 3–5]; such basis vanishing polynomials describe a system that
has X as approximate common roots, implying the nonlinear structure of data X is captured in the
system. Various basis construction algorithms have been proposed and exploited in applications.
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For instance, nonlinear feature vectors of data are constructed for classifications [3, 6, 7]; indepen-
dent signals are estimated for blind source separation tasks [8, 9]; nonlinear dynamical systems are
reconstructed from noisy observations [10]; and so forth [11,12].
The essential ingredient for approximate vanishing ideal is the error tolerance . A polynomial g
is approximately vanishing for a point x if |g(x)| ≤ . An exact vanishing ideal, where  = 0, can
result in a corrupted model that overfits the noisy data and is far from the actual data structure. By
setting proper  > 0, the basis set of approximate vanishing polynomials is expected to be a polynomial
system that reflects the informative structure of noisy data. However, this approximation gives rise to
a new theoretical question: how can we properly evaluate the approximate vanishing of polynomials?
Approximate vanishing polynomials change the extent of vanishing by simply rescaling. For example,
a nonvanishing polynomial, |g(x)| = 2 ≥ , can be easily converted into an approximate vanishing
polynomial by rescaling its coefficients by 1/2, i.e., |(g/2)(x)| = . In other words, approximate
vanishing can be achieved by small coefficients regardless of the roots of polynomials; such spurious
approximate vanishing polynomials do not hold any useful structure of data. The converse is also
true; polynomials that well describe data can be rejected as nonvanishing polynomials because of
their large coefficients. Such polynomials are referred to as spurious nonvanishing polynomials.
In this paper, we address the aforementioned problem, spurious vanishing problem1, in basis con-
struction algorithms of approximate vanishing ideal. In particular, we focus on polynomial-based
algorithms, which are most commonly used basis construction algorithms of approximate vanish-
ing ideals in applications other than computer algebra. To avoid the spurious vanishing problem,
polynomials need to be normalized on some scale. We propose a general normalization scheme of
polynomials that can work with various polynomial-based algorithms and normalization scales. We
discuss the properties required by normalization scales and formulate our polynomial generation as a
constraint optimization problem in the form of the generalized eigenvalue problem. The optimality,
stability, and validity are guaranteed by rigorous theoretical analysis. As a particular normaliza-
tion, we consider coefficient normalization, which constraints the coefficient norms of a polynomial
to be unity2. This intuitive normalization has been considered in monomial-based basis construction
algorithms [1, 4, 13]. However, introducing the coefficient normalization into the polynomial-based
algorithms leads to significantly costly computation. To sidestep costly polynomial expansions, we
propose a method that obtains coefficients of polynomials by exploiting the iterative nature of basis
construction and by precomputation. Furthermore, we propose a coefficient truncation method that
enables the coefficient normalization to work much faster while giving up the exact calculation of
coefficients.
In the experiments, we evaluate the Simple Basis Construction (SBC) algorithm that is designed
as a simple polynomial-based algorithm for discussing and implementing our methods. Vanishing
Component Analysis (VCA; [3]) is also adopted as a baseline method because it is the most widely
used basis construction algorithm of approximate vanishing ideal in various applications [9, 14, 15].
Throughout the calculations, we show that VCA encounters severe coefficient growth and decay,
resulting in spurious vanishing polynomials with small coefficients and spurious nonvanishing poly-
nomials with large coefficients. When such polynomials are normalized to have a unit coefficient
norm, spurious vanishing polynomials turn into nonvanishing polynomials, and spurious nonvanish-
1Hereinafter, the spurious vanishing problem refers to both the problems on spurious vanishing polynomials and
spurious nonvanishing polynomials.
2The coefficient norm of a polynomial is the root square sum of the coefficients of monomials in the polynomial.
2
ing polynomials turn into approximate vanishing polynomials. In contrast, the SBC algorithm with
coefficient normalization does not encounter any spurious vanishing and nonvanishing polynomials.
In classification tasks, the SBC algorithm with the coefficient normalization extracts shorter feature
vectors while keeping comparable or even lower classification errors than VCA.
Our contributions are summarized as follows:
• We propose the first general method that can introduce normalization into polynomial-based
basis construction algorithms of approximate vanishing ideal to avoid the spurious vanishing
problem. Rigorous theoretical analysis on the validity, optimality, and stability are provided.
• We propose two efficient methods for coefficient normalization, which is computationally costly
to introduce into polynomial-based basis construction algorithms.
2 Related Work
Monomial-based algorithms—In computer algebra, basis polynomials of approximate vanishing
ideals are generated from linear combinations of monomials during the basis construction [1, 4, 13,
16, 17]. We refer to such basis construction algorithms as monomial-based algorithms. In these
algorithms, the coefficient normalization is considered; distinct monomials are linearly combined
with unit vectors, and thus, the norm of the coefficient vectors of the obtained polynomials is ensured
to be unity. Most monomial-based algorithms are based on the Buchberger–Mo¨ller algorithm [18]
and its extension [19]. The former computes the Gro¨bner bases of exact vanishing ideals and the
latter computes the border bases, which are generalization of the Gro¨bner basis in the case of zero-
dimensional ideals [20]. In these algorithms, one only has to handle a small number of monomials,
typically, at most the number of input points. Both the Gro¨bner bases and border bases hold powerful
theoretical properties, which allow us to address various fundamental problems in computer algebra
such as solving polynomials systems and the ideal membership problem. For approximate vanishing
ideals, computed basis sets no longer demonstrate such properties, but are expected to show close
behavior. In particular, border bases are considered more than the Gro¨bner bases for addressing
approximate vanishing ideals because of its numerical stability in the coefficients and because of the
numerical instability of the Gro¨bner bases [2, 13, 20]. A border basis (or a Gro¨bner basis) is defined
with a monomial order to make the calculation well-defined. In computer algebra, the choice of the
monomial order does not have much effect on solving most problems or a proper monomial order
is known. However, when it comes to solving problems in other fields such as machine learning,
the dependence of basis construction on the monomial order becomes problematic. There are a
few monomial-based algorithms that work without monomial orders. For example, Sauer et al. [16]
proposed an algorithm to compute approximate H bases, which consist of homogeneous polynomials.
Hashemi et al. [21] proposed a method to compute border bases for all possible monomial orders.
In contrast to the algorithms based on the Buchberger–Mo¨ller algorithm, none of these algorithms
work in polynomial time. Moreover, the computation technique used in the algorithm of Sauer et
al. cannot be straightforwardly introduced into polynomial-based algorithms. The output of the
algorithm of Hasemi et al. is a set of border bases. As shown in their experiments, the number of
obtained polynomials across all the obtained number of border bases is large even for a small set of
points.
3
Polynomial-based algorithms—In contrast to monomial-based algorithms, polynomial-based al-
gorithms do not rely on the monomial order and thus, are more commonly used in various fields.
These algorithms consider linear combinations of polynomials instead of monomials during the basis
construction. Although the combination vectors are unit, the terms of summed polynomials can
cancel out or merge. As a consequence, the coefficients of polynomials decay and grow drastically,
resulting in the spurious vanishing problem. Based on computer algebraic algorithms, Livni et al.
proposed a pioneering polynomial-based algorithm, VCA, which is followed by various extensions.
However, discarding monomial orders in basis construction leads to various theoretical issues that
have not appeared in monomial-based algorithms. To our knowledge, these issues are rarely discussed
in the literature. This paper focuses on the aforementioned issue of the coefficient decay and growth.
3 Preliminaries
Hereinafter, the notations and definitions are based on [3] and [22], although font styles and descrip-
tions are modified for ease of understanding and consistency.
3.1 Definitions and Notations
Definition 1 (Vanishing Ideal). Given a set of points X ⊂ Rn, the vanishing ideal of X is the set
of n-variate polynomials that take a zero value (i.e., vanish) for any point in X. Formally,
I(X) = {g ∈ Pn | ∀x ∈ X, g(x) = 0} .
Definition 2 (Evaluation vector). Given a set of points X = {x1,x2, ...,x|X|} ⊂ Rn, the evaluation
vector of polynomial h ∈ Pn for X is
h(X) =
(
h(x1) h(x2) · · · h(x|X|)
)> ∈ R|X|,
where | · | denotes the cardinality of a set. For a set of polynomials H = {h1, h2, . . . , h|H|}, its
evaluation matrix for X is H(X) = (h1(X) h2(X) · · · h|H|(X)) ∈ R|X|×|H|.
Definition 3 (-vanishing polynomial). Given  ≥ 0, a polynomial g ∈ Pn is an -vanishing polyno-
mial for a set of points X ⊂ Pn if ‖g(X)‖ ≤ , where ‖ · ‖ denotes the Euclidean norm. Otherwise,
g is an -nonvanishing polynomial.
In the literature of vanishing ideals, polynomials are identified with their |X|-dimensional evalu-
ation vectors. Two polynomials h and h˜ are considered equivalent if they have the same evaluation
vector, i.e., h(X) = h˜(X). When h(X) = 0, then h is a vanishing polynomial for X. It is worth
noting that the sum of evaluation of polynomials equals to the evaluation of sum of the polynomials;
that is, for a set of polynomials H =
{
h1, ..., h|H|
}
and weight vectors v = (v1,v2, ..., v|H|)> ∈ R|H|,
H(X)v = (Hv)(X),
where Hv =
∑|H|
i=1 vihi defines the inner product between a set H and a vector v. This special
inner product will be used hereafter. Similarly, for a matrix V = (v1 · · ·vs) ∈ R|H|×s, we define
the product of H and V as HV = {Hv1, ...,Hvs}. In this way, polynomials and their sums are
mapped to finite-dimensional vectors, and the linear algebra can be used for the basis construction
of vanishing ideals.
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3.2 Simple Basis Construction Algorithm
Given a set of data points X ⊂ Rn and error tolerance , the goal of the basis construction is to
output F,G ⊂ Pn, where F is a basis set of -nonvanishing polynomials and G is a basis set of
-approximate vanishing polynomials of the approximate vanishing ideal of X. In the exact case
( = 0), any vanishing polynomial g ∈ I(X) can be generated by G as
g =
∑
g′∈G
hg′g
′, (1)
where hg′ ∈ Pn. This is similar to basis sets of linear subspaces except that the coefficients are
here polynomials. We define 〈G〉 = {g ∈ Pn | g =
∑
g′∈G hg′g
′, hg′ ∈ Pn} as the set of polynomials
generated by G. Any polynomial f ∈ Pn can be described as
f = f ′ + g′, (2)
where f ′ ∈ span(F ) and g′ ∈ I(X). Here, span(F ) denotes the set of all linear combinations of
polynomials in F , i.e., span(F ) = {f ∈ Pn |
∑
f ′∈F af ′f
′, af ′ ∈ R}.
There are many basis construction algorithms of approximate vanishing ideals. Although our idea
of normalization and its realization method work with most of them, to avoid unnecessarily abstract
discussion, we focus on a simple polynomial-based basis construction algorithm, referred to as the
SBC algorithm. The input to the SBC algorithm is a set of points X ⊂ Rn and error tolerance  ≥ 0.
The algorithm proceeds from degree-0 polynomials to higher degree polynomials. At each degree t,
a set of nonvanishing polynomials Ft and a set of vanishing polynomials Gt are generated. We use
notations F t =
⋃t
τ=0 Fτ and G
t =
⋃t
τ=0Gτ . For t = 0, F0 = {m} and G0 = ∅, where m is any
nonzero constant polynomial. At each degree t ≥ 1, the following procedures are conducted.
Step 1: Generate a set of candidate polynomials Ct Pre-candidate polynomials of degree-t
for t > 1 are generated by multiplying nonvanishing polynomials between F1 and Ft−1.
Cpret = {pq | p ∈ F1, q ∈ Ft−1}.
At t = 1, we use Cpre1 = {x1, x2, ..., xn}, where xk are variables. A set of candidate polynomials is
then generated via orthogonalization procedure.
Ct = C
pre
t − F t−1F t−1(X)†Cpret (X), (3)
where ·† is a pseudo-inverse of a matrix.
Step 2: Solve an eigenvalue problem for Ct(X) Solve the following eigenvalue problem for the
evaluation matrix Ct(X),
Ct(X)
>Ct(X)V = V Λ, (4)
where V is a matrix that has eigenvectors v1,v2, ...,v|Ct| in its columns and Λ is a diagonal matrix
with eigenvalues λ1, λ2, ..., λ|Ct| eigenvalues along its diagonal.
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Step 3: Construct sets of basis polynomials Basis polynomials are generated by linearly
combining polynomials in Ct with v1,v2, ...,v|Ct|.
Ft = {Ctvi |
√
λi > , i = 1, 2, ..., |Ct|},
Gt = {Ctvi |
√
λi ≤ , i = 1, 2, ..., |Ct|}.
If |Ft| = 0, the algorithm terminates with output F t and Gt.
Remark 1. At Step 1, the orthogonalization procedure (3) makes the column space of Ct(X) orthogo-
nal to that of F t−1(X), aiming at focusing on the subspace of R|X| that cannot be spanned by the evalu-
ation vectors of polynomials of degree less than t (note that Ct(X) = (I−F t−1(X)F t−1(X)†)Cpret (X),
where I is the identity matrix).
Remark 2. At Step 3, a polynomial Ctvi is classified as an -vanishing polynomial if
√
λi ≤  because√
λi equals the extent of vanishing of a polynomial Ctvi. In fact,
‖(Ctvi)(X)‖ =
√
v>i Ct(X)>Ct(X)vi =
√
λi.
The aforementioned algorithm shows the fundamental procedures of polynomial-based basis con-
struction. This algorithm is quite similar to VCA [3], implying the elegance of VCA. Existing
polynomial-based algorithms can be discussed based on the SBC algorithm by slightly changing
each step and introducing additional procedures for various properties, such as stability, scalability,
and compactness [3, 22, 23]. In this paper, we discuss using the SBC algorithm and will note when
some algorithm-specific consideration is necessary. Henceforth, we refer to each step of the above
algorithm as Step1, Step2, and Step3.
Theorem 1. When SBC runs with  = 0 for a set of points X, the output basis sets G and F satisfy
the following.
• Any vanishing polynomial g ∈ I(X) can be generated by G, i.e., g ∈ 〈G〉.
• Any polynomial f can be represented by f = f ′ + g′, where f ′ ∈ span(F ) and g′ ∈ 〈G〉.
• For any t, any degree-t vanishing polynomial g ∈ I(X) can be generated by Gt, i.e., g ∈ 〈Gt〉.
• For any t, any degree-t polynomial f can be represented by f = f ′ + g′, where f ′ ∈ span(F t)
and g′ ∈ 〈Gt〉.
Proof. The SBC algorithm is identical to VCA up to a constant factor in basis polynomials. Specifi-
cally, VCA set F0 = {m} = {1/
√|X|}, and normalize polynomials f ∈ Ft by ‖f(X)‖ at each degree.
Thus, from Theorem 5.2 in [3], which shows that VCA satisfies Theorem 1, we can conclude that
SBC also satisfies Theorem 1.
In section 4.1, the SBC algorithm is redefined by extending Step2 to Step2′ with an introduction
of normalization. We will prove that Theorem 1 still holds after the redefinition (cf. Theorem 2).
The pseudocodes for the redefined SBC will be provided in Algorithms 1, 2, and 3.
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3.3 Toy example
First, we examine the computation of SBC with simple data points to provide an intuition for the
spurious vanishing problem. Let us consider SBC for X = {(1 + ξ, 1), (1, 1 + ξ), (−1 + ξ,−1 +
ξ), (−1,−1)}, where ξ = 0.1. We use  =
√
4ξ2 = 2ξ = 0.2. The constant polynomial m at degree 0
is set to m = 1, and thus, F0 = {f1 := 1}, G0 = {}. We use x and y for variables and the values are
rounded for illustration while keeping the use of “=” notation. The coefficient vector of a polynomial
h is denoted by nc(h), e.g., nc(1− x+ 2xy) = (1,−1, 0, 0, 2, 0)>, and ‖nc(h)‖ is called the coefficient
norm of h.
Degree t = 1 At Step 1, the candidate polynomials are generated as follows.
C1 = {x, y} − {1}1
4
(
1 1 1 1
)
1.1 1
1 1.1
−0.9 −0.9
−1 −1
 ,
= {x− 0.05, y − 0.05}.
The eigenvalues of C1(X) is {0.01, 8.01}, and the corresponding eigenvectors are v1 = (−0.707, 0.707)>
and v2 = (0.707, 0.707)
>. According to the square roots of eigenvalues {√0.01,√8.01} = {0.1, 2.83},
G1 = {g1 := C1v1 = −0.707(x− 0.05) + 0.707(y − 0.05)},
F1 = {f2 := C1v2 = 0.707(x− 0.05) + 0.707(y − 0.05)}.
Degree t = 2 The set of precandidate polynomials is Cpre2 = {f22 } = {(0.707(x− 0.05) + 0.707(y −
0.05))2}, and thus, the set of candidate polynomials of degree 2 is
C2 = {(0.707(x− 0.05) + 0.707(y − 0.05))2}
− {1, f2}
(
14 f2(X)
)†
f22 (X),
= {0.5x2 + xy + 0.5y2 − 0.096x− 0.0963y − 2.00},
where 14 ∈ R4 is the all-one vector. The eigenvalue and eigenvector of C2(X) are 0.78 and (1.0),
respectively. Thus, G2 = {} and F2 = {f3 := 0.5x2 + xy + 0.5y2 − 0.096x− 0.0963y − 2.00}.
Degree t = 3 The set of precandidate polynomials is Cpre3 = {f2f3} and thus, the set of candidate
polynomials of degree 3 is
C3 = {f2f3}
− {1, f2, f3}
(
14 f2(X) f3(X)
)†
(f2f3)(X),
= {0.354x3 + 1.061x2y + 1.061xy2 + 0.354y3
+ 0.601x2 + 1.202xy + 0.601y2 − 1.549x
− 1.549y − 2.671}.
7
0.5*x[1]^2 + x[1]*x[2] + 0.5*x[2]^2 -  0.09625*x[1] -  0.09625*x[2] -  1.99787 
(2.34735)
(0.282)
- 0.70711*x[1] -  0.70711*x[2] + 0.07071 
(1.0025)
(2.83)
(4.07527)
(0.0)
0.70711*x[1] -  0.70711*x[2] 
(1.0)
(0.1)
knc(f3)k = 2.3
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kf2(X)k = 2.8
<latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZx c0kTTEZ4QHtaRrjiEovX1w+Qxda6aM wEbpihRbq74kcR1JOokB3RlgN5ao3F //zepkKG17O4jRTNCbLRWHGkUrQPAb UZ4ISxSeaYCKYvhWRIRaYKB1WRYfgr L68Tjp1y7Et5+Gq2rwt4ijDGZxDDRy 4hibcQwvaQGAMz/AKb0ZuvBjvxseyt WQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZx c0kTTEZ4QHtaRrjiEovX1w+Qxda6aM wEbpihRbq74kcR1JOokB3RlgN5ao3F //zepkKG17O4jRTNCbLRWHGkUrQPAb UZ4ISxSeaYCKYvhWRIRaYKB1WRYfgr L68Tjp1y7Et5+Gq2rwt4ijDGZxDDRy 4hibcQwvaQGAMz/AKb0ZuvBjvxseyt WQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZx c0kTTEZ4QHtaRrjiEovX1w+Qxda6aM wEbpihRbq74kcR1JOokB3RlgN5ao3F //zepkKG17O4jRTNCbLRWHGkUrQPAb UZ4ISxSeaYCKYvhWRIRaYKB1WRYfgr L68Tjp1y7Et5+Gq2rwt4ijDGZxDDRy 4hibcQwvaQGAMz/AKb0ZuvBjvxseyt WQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZx c0kTTEZ4QHtaRrjiEovX1w+Qxda6aM wEbpihRbq74kcR1JOokB3RlgN5ao3F //zepkKG17O4jRTNCbLRWHGkUrQPAb UZ4ISxSeaYCKYvhWRIRaYKB1WRYfgr L68Tjp1y7Et5+Gq2rwt4ijDGZxDDRy 4hibcQwvaQGAMz/AKb0ZuvBjvxseyt WQUM6fwB8bnD6HMkbA=</latexit>
kf3(X)k = 0.28
<latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5pG OKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsShJ FY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv+ sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8A FaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5pG OKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsShJ FY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv+ sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8A FaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5pG OKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsShJ FY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv+ sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8A FaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5pG OKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsShJ FY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv+ sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8A FaWR6w==</latexit>
kg2(X)k = 0.0
<latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczcis gQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczcis gQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczcis gQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczcis gQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit>
kg1(X)k = 0.1
<latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3Ij LAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3Ij LAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3Ij LAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3Ij LAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit>
knc(g1)k = 1.0
<latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCoI pgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=</ latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCoI pgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=</ latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCoI pgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=</ latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCoI pgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=</ latexit>
knc(g2)k = 4.1
<latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYMK gjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=</ latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYMK gjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=</ latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYMK gjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=</ latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYMK gjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=</ latexit>
SBC with  ✏ = 0.2<latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDDP zwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtlz vRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/blk oaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDmM s0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vuf6 d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+wP n8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDDP zwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtlz vRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/blk oaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDmM s0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vuf6 d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+wP n8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDDP zwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtlz vRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/blk oaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDmM s0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vuf6 d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+wP n8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDDP zwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtlz vRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/blk oaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDmM s0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vuf6 d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+wP n8AdjzkWk=</latexit>
f2
<latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddKuVT236t1fVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddKuVT236t1fVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddKuVT236t1fVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddKuVT236t1fVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gDzOo2U</latexit>
f3
<latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i/ 7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n8 1PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA 66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i/ 7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n8 1PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA 66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i/ 7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n8 1PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA 66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i/ 7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n8 1PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA 66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit>
g1
<latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit>
g2
<latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit>
f4
<latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkA Nl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI0 4T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6q eEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZ qL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKg kRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1N NGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFOI NzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nwsW wtOPnMKf+B8/gD2Qo2W</latexit>
f5
<latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9iv 9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+ anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TA VfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9iv 9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+ anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TA VfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9iv 9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+ anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TA VfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9iv 9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+ anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TA VfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJjAY wjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit>
g1
<latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8jZQ =</latexit>
g2
<latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6W VvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAjZU =</latexit>
SBC with  
knc (g2)k = 0.0
<latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawbk r7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJaH Wo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s=< /latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawbk r7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJaH Wo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s=< /latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawbk r7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJaH Wo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s=< /latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawbk r7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJaH Wo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s=< /latexit>
knc (g1)k = 1.2
<latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bHp Cd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOYm 1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60=< /latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bHp Cd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOYm 1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60=< /latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bHp Cd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOYm 1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60=< /latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bHp Cd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOYm 1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60=< /latexit>
knc (f4)k = 1.1
<latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6g CWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0dV U79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MYF hpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIezr Fru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07r lOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfGq aPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQn fk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0S BShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXSAj pCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs+s 4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6g CWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0dV U79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MYF hpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIezr Fru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07r lOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfGq aPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQn fk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0S BShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXSAj pCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs+s 4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6g CWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0dV U79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MYF hpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIezr Fru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07r lOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfGq aPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQn fk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0S BShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXSAj pCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs+s 4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6g CWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0dV U79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MYF hpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIezr Fru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07r lOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfGq aPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQn fk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0S BShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXSAj pCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs+s 4d+lPX5Bf6Xp64=</latexit>
knc (f5)k = 1.4
<latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK3 0/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZo X3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCke p4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoekT P6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK3 0/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZo X3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCke p4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoekT P6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK3 0/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZo X3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCke p4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoekT P6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK3 0/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZo X3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCke p4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoekT P6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit>
✏ = 1.0
<latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuhi ormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRA fYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZfF KaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh5c QA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuhi ormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRA fYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZfF KaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh5c QA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuhi ormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRA fYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZfF KaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh5c QA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuhi ormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRA fYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZfF KaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh5c QA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit>
kf4(X)k = 1.3
<latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Qm wpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8Z Map9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAsZ dexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPTy +eVTdK6VHgoToStWaK7+nshxJOU4CnRnhNV ALnsz8T+vm6nwxstZnGaKxmSxKMw4UgmaxYB 6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXSe vScmzLeaxV6vdFHCU4hTOoggPXUIcHaEATC IzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y3k a8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Qm wpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8Z Map9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAsZ dexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPTy +eVTdK6VHgoToStWaK7+nshxJOU4CnRnhNV ALnsz8T+vm6nwxstZnGaKxmSxKMw4UgmaxYB 6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXSe vScmzLeaxV6vdFHCU4hTOoggPXUIcHaEATC IzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y3k a8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Qm wpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8Z Map9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAsZ dexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPTy +eVTdK6VHgoToStWaK7+nshxJOU4CnRnhNV ALnsz8T+vm6nwxstZnGaKxmSxKMw4UgmaxYB 6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXSe vScmzLeaxV6vdFHCU4hTOoggPXUIcHaEATC IzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y3k a8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Qm wpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8Z Map9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAsZ dexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPTy +eVTdK6VHgoToStWaK7+nshxJOU4CnRnhNV ALnsz8T+vm6nwxstZnGaKxmSxKMw4UgmaxYB 6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXSe vScmzLeaxV6vdFHCU4hTOoggPXUIcHaEATC IzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y3k a8=</latexit>
kf5(X)k = 1.2
<latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ8 03QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpxc 0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72cx WmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxFGG EziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ8 03QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpxc 0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72cx WmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxFGG EziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ8 03QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpxc 0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72cx WmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxFGG EziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ8 03QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpxc 0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72cx WmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxFGG EziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit>
kg2(X)k = 0.0
<latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjhf p7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3Ppa jBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjhf p7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3Ppa jBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjhf p7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3Ppa jBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjhf p7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3Ppa jBSvfOYU/sD5/AJUYkao=</latexit>
kg1(X)k = 0.09
<latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0U z9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3fq Yj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0U z9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3fq Yj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0U z9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3fq Yj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0U z9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3fq Yj65Y+c4h/IH1+QMTeJHs</latexit>
Figure 1: -nonvanishing polynomials (f2 and f3) and -vanishing polynomials (g1 and g2) obtained
by SBC for X = {(1.1, 1), (1, 1.1), (−0.9,−0.9), (−1,−1)} with  = 0.2. The coefficient vector of a
polynomial h is denoted by nc(h). Here, f3 is classified as a nonvanishing polynomial based on its
extent of vanishing ‖f3(X)‖ = 0.28 > , which is overrated because of the relatively large coefficient
norm ‖nc(f3)‖ = 2.3.
The eigenvalue and eigenvector of C3(X) are 0 and (1.0), respectively. Thus, G3 = {g2} := C3 and
F2 = {}, and the algorithm terminates with the outputs G =
⋃3
t=0Gt = {g1, g2} and F =
⋃3
t=0 Ft =
{1, f2, f3}.
We provide contour plots of the obtained polynomials (except f1) in Fig. 1. The coefficient norm
and the extent of the vanishing of these polynomials are listed below the plots. Here, f3 is classified
as a nonvanishing polyno ial based on ‖f3(X)‖ = 0.28 > , although the lines approximately ass
through the points. This results from the large coefficient norm of f3, i.e., ‖nc(f3)‖ = 2.3. In other
ords, f3 is a spurious nonvanishing polynomial. In fact, once f3 is normalized to f
′
3 := f3/‖nc(f3)‖,
it becomes an -vanishing polynomial because of ‖f ′3(X)‖ ≈ 0.12 ≤ . We observe the opposite case
when we apply SBC to another set of pointsX = {(0.53, 0.87), (−0.49, 0.83), (−1.1, 0.1), (−0.5,−0.81),
(−0.46,−0.83), (0.99, 0.02)} with  = 1.0. This X is generated by perturbing points of X0 =
{(cos(kpi/3), sin(kpi/3))}k=0,1,...,5 on a unit circle with the zero-mean additive Gaussian noise (the
standard deviation is 0.01). As shown in Fig. 2, g2 is classified as an -vanishing polynomial, al-
though the lines on the plot do not pass through the points at all. This is because the magnitude of
the coefficients of g2 is extremely small. In other words, g2 is a spurious vanishing polynomial.
4 Proposed Method
A polynomial can be approximately vanishing only because of its small coefficients—this is the spu-
rious vanishing problem. To avoid this problem, we propose that approximate vanishing polynomials
(and nonvanishing polynomials) be normalized by some scale, such that the spurious vanishing poly-
nomials are properly rescaled and their actual behavior for input points becomes evident.
Here, we describe the proposed methods that deal with the challenges of introducing normaliza-
8
0.5*x[1]^2 + x[1]*x[2] + 0.5*x[2]^2 -  0.09625*x[1] -  0.09625*x[2] -  1.99787 
(2.34735)
(0.282)
- 0.70711*x[1] -  0.70711*x[2] + 0.07071 
(1.0025)
(2.83)
(4.07527)
(0.0)
0.70711*x[1] -  0.70711*x[2] 
(1.0)
(0.1)
knc(f3)k = 2.3
<latexit sha1_base64="VrknIfw3V IZRcHNVtu9wkqyL4Zk=">AAACEXicbVDLSgMxFM34rPVVdekmWIS6KTOtoBu h6MZlBfuAThkyaaYNTTJDkhHKdH7Bjb/ixoUibt25829Mp7PQ1gOBk3Pu5d5 7/IhRpW3721pZXVvf2CxsFbd3dvf2SweHbRXGEpMWDlkouz5ShFFBWppqRrq RJIj7jHT88c3M7zwQqWgo7vUkIn2OhoIGFCNtJK9UcacuR3oUSDROROol2U/ yBKdpJfDqZ+4UXsFate6VynbVzgCXiZOTMsjR9Epf7iDEMSdCY4aU6jl2pPs JkppiRtKiGysSITxGQ9IzVCBOVD/JLkrhqVEGMAileULDTP3dkSCu1IT7pnK 2r1r0ZuJ/Xi/WwWU/oSKKNRF4PiiIGdQhnMUDB1QSrNnEEIQlNbtCPEISYW1 CLJoQnMWTl0m7VnXsqnN3Xm5c53EUwDE4ARXggAvQALegCVoAg0fwDF7Bm/V kvVjv1se8dMXKe47AH1ifP9EQnOs=</latexit><latexit sha1_base64="VrknIfw3V IZRcHNVtu9wkqyL4Zk=">AAACEXicbVDLSgMxFM34rPVVdekmWIS6KTOtoBu h6MZlBfuAThkyaaYNTTJDkhHKdH7Bjb/ixoUibt25829Mp7PQ1gOBk3Pu5d5 7/IhRpW3721pZXVvf2CxsFbd3dvf2SweHbRXGEpMWDlkouz5ShFFBWppqRrq RJIj7jHT88c3M7zwQqWgo7vUkIn2OhoIGFCNtJK9UcacuR3oUSDROROol2U/ yBKdpJfDqZ+4UXsFate6VynbVzgCXiZOTMsjR9Epf7iDEMSdCY4aU6jl2pPs JkppiRtKiGysSITxGQ9IzVCBOVD/JLkrhqVEGMAileULDTP3dkSCu1IT7pnK 2r1r0ZuJ/Xi/WwWU/oSKKNRF4PiiIGdQhnMUDB1QSrNnEEIQlNbtCPEISYW1 CLJoQnMWTl0m7VnXsqnN3Xm5c53EUwDE4ARXggAvQALegCVoAg0fwDF7Bm/V kvVjv1se8dMXKe47AH1ifP9EQnOs=</latexit><latexit sha1_base64="VrknIfw3V IZRcHNVtu9wkqyL4Zk=">AAACEXicbVDLSgMxFM34rPVVdekmWIS6KTOtoBu h6MZlBfuAThkyaaYNTTJDkhHKdH7Bjb/ixoUibt25829Mp7PQ1gOBk3Pu5d5 7/IhRpW3721pZXVvf2CxsFbd3dvf2SweHbRXGEpMWDlkouz5ShFFBWppqRrq RJIj7jHT88c3M7zwQqWgo7vUkIn2OhoIGFCNtJK9UcacuR3oUSDROROol2U/ yBKdpJfDqZ+4UXsFate6VynbVzgCXiZOTMsjR9Epf7iDEMSdCY4aU6jl2pPs JkppiRtKiGysSITxGQ9IzVCBOVD/JLkrhqVEGMAileULDTP3dkSCu1IT7pnK 2r1r0ZuJ/Xi/WwWU/oSKKNRF4PiiIGdQhnMUDB1QSrNnEEIQlNbtCPEISYW1 CLJoQnMWTl0m7VnXsqnN3Xm5c53EUwDE4ARXggAvQALegCVoAg0fwDF7Bm/V kvVjv1se8dMXKe47AH1ifP9EQnOs=</latexit><latexit sha1_base64="VrknIfw3V IZRcHNVtu9wkqyL4Zk=">AAACEXicbVDLSgMxFM34rPVVdekmWIS6KTOtoBu h6MZlBfuAThkyaaYNTTJDkhHKdH7Bjb/ixoUibt25829Mp7PQ1gOBk3Pu5d5 7/IhRpW3721pZXVvf2CxsFbd3dvf2SweHbRXGEpMWDlkouz5ShFFBWppqRrq RJIj7jHT88c3M7zwQqWgo7vUkIn2OhoIGFCNtJK9UcacuR3oUSDROROol2U/ yBKdpJfDqZ+4UXsFate6VynbVzgCXiZOTMsjR9Epf7iDEMSdCY4aU6jl2pPs JkppiRtKiGysSITxGQ9IzVCBOVD/JLkrhqVEGMAileULDTP3dkSCu1IT7pnK 2r1r0ZuJ/Xi/WwWU/oSKKNRF4PiiIGdQhnMUDB1QSrNnEEIQlNbtCPEISYW1 CLJoQnMWTl0m7VnXsqnN3Xm5c53EUwDE4ARXggAvQALegCVoAg0fwDF7Bm/V kvVjv1se8dMXKe47AH1ifP9EQnOs=</latexit>
knc(f2)k = 1.0
<latexit sha1_ba se64="EPfewn4KjvIKj4nheKKaalQb vPo=">AAACEXicbVDLSsNAFJ34rPUV delmsAh1E5Ii6EYounFZwT6gCWEynb RDJ5MwMxFKml9w46+4caGIW3fu/Bsn aRfaemDgzDn3cu89QcKoVLb9baysrq 1vbFa2qts7u3v75sFhR8apwKSNYxaL XoAkYZSTtqKKkV4iCIoCRrrB+Kbwuw 9ESBrzezVJiBehIachxUhpyTfr7tSN kBqFAo0znvtZ+RNRhvO8HvqNM3cKr6 Bj2b5Zsy27BFwmzpzUwBwt3/xyBzFO I8IVZkjKvmMnysuQUBQzklfdVJIE4T Eakr6mHEVEell5UQ5PtTKAYSz04wqW 6u+ODEVSTqJAVxb7ykWvEP/z+qkKL7 2M8iRVhOPZoDBlUMWwiAcOqCBYsYkm CAuqd4V4hATCSodY1SE4iycvk07Dcm zLuTuvNa/ncVTAMTgBdeCAC9AEt6AF 2gCDR/AMXsGb8WS8GO/Gx6x0xZj3HI E/MD5/AMlxnOY=</latexit><latexit sha1_ba se64="EPfewn4KjvIKj4nheKKaalQb vPo=">AAACEXicbVDLSsNAFJ34rPUV delmsAh1E5Ii6EYounFZwT6gCWEynb RDJ5MwMxFKml9w46+4caGIW3fu/Bsn aRfaemDgzDn3cu89QcKoVLb9baysrq 1vbFa2qts7u3v75sFhR8apwKSNYxaL XoAkYZSTtqKKkV4iCIoCRrrB+Kbwuw 9ESBrzezVJiBehIachxUhpyTfr7tSN kBqFAo0znvtZ+RNRhvO8HvqNM3cKr6 Bj2b5Zsy27BFwmzpzUwBwt3/xyBzFO I8IVZkjKvmMnysuQUBQzklfdVJIE4T Eakr6mHEVEell5UQ5PtTKAYSz04wqW 6u+ODEVSTqJAVxb7ykWvEP/z+qkKL7 2M8iRVhOPZoDBlUMWwiAcOqCBYsYkm CAuqd4V4hATCSodY1SE4iycvk07Dcm zLuTuvNa/ncVTAMTgBdeCAC9AEt6AF 2gCDR/AMXsGb8WS8GO/Gx6x0xZj3HI E/MD5/AMlxnOY=</latexit><latexit sha1_ba se64="EPfewn4KjvIKj4nheKKaalQb vPo=">AAACEXicbVDLSsNAFJ34rPUV delmsAh1E5Ii6EYounFZwT6gCWEynb RDJ5MwMxFKml9w46+4caGIW3fu/Bsn aRfaemDgzDn3cu89QcKoVLb9baysrq 1vbFa2qts7u3v75sFhR8apwKSNYxaL XoAkYZSTtqKKkV4iCIoCRrrB+Kbwuw 9ESBrzezVJiBehIachxUhpyTfr7tSN kBqFAo0znvtZ+RNRhvO8HvqNM3cKr6 Bj2b5Zsy27BFwmzpzUwBwt3/xyBzFO I8IVZkjKvmMnysuQUBQzklfdVJIE4T Eakr6mHEVEell5UQ5PtTKAYSz04wqW 6u+ODEVSTqJAVxb7ykWvEP/z+qkKL7 2M8iRVhOPZoDBlUMWwiAcOqCBYsYkm CAuqd4V4hATCSodY1SE4iycvk07Dcm zLuTuvNa/ncVTAMTgBdeCAC9AEt6AF 2gCDR/AMXsGb8WS8GO/Gx6x0xZj3HI E/MD5/AMlxnOY=</latexit><latexit sha1_ba se64="EPfewn4KjvIKj4nheKKaalQb vPo=">AAACEXicbVDLSsNAFJ34rPUV delmsAh1E5Ii6EYounFZwT6gCWEynb RDJ5MwMxFKml9w46+4caGIW3fu/Bsn aRfaemDgzDn3cu89QcKoVLb9baysrq 1vbFa2qts7u3v75sFhR8apwKSNYxaL XoAkYZSTtqKKkV4iCIoCRrrB+Kbwuw 9ESBrzezVJiBehIachxUhpyTfr7tSN kBqFAo0znvtZ+RNRhvO8HvqNM3cKr6 Bj2b5Zsy27BFwmzpzUwBwt3/xyBzFO I8IVZkjKvmMnysuQUBQzklfdVJIE4T Eakr6mHEVEell5UQ5PtTKAYSz04wqW 6u+ODEVSTqJAVxb7ykWvEP/z+qkKL7 2M8iRVhOPZoDBlUMWwiAcOqCBYsYkm CAuqd4V4hATCSodY1SE4iycvk07Dcm zLuTuvNa/ncVTAMTgBdeCAC9AEt6AF 2gCDR/AMXsGb8WS8GO/Gx6x0xZj3HI E/MD5/AMlxnOY=</latexit>
kf2(X)k = 2.8
<latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZ xc0kTTEZ4QHtaRrjiEovX1w+Qxda6a MwEbpihRbq74kcR1JOokB3RlgN5ao3 F//zepkKG17O4jRTNCbLRWHGkUrQPA bUZ4ISxSeaYCKYvhWRIRaYKB1WRYfg rL68Tjp1y7Et5+Gq2rwt4ijDGZxDDR y4hibcQwvaQGAMz/AKb0ZuvBjvxsey tWQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZ xc0kTTEZ4QHtaRrjiEovX1w+Qxda6a MwEbpihRbq74kcR1JOokB3RlgN5ao3 F//zepkKG17O4jRTNCbLRWHGkUrQPA bUZ4ISxSeaYCKYvhWRIRaYKB1WRYfg rL68Tjp1y7Et5+Gq2rwt4ijDGZxDDR y4hibcQwvaQGAMz/AKb0ZuvBjvxsey tWQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZ xc0kTTEZ4QHtaRrjiEovX1w+Qxda6a MwEbpihRbq74kcR1JOokB3RlgN5ao3 F//zepkKG17O4jRTNCbLRWHGkUrQPA bUZ4ISxSeaYCKYvhWRIRaYKB1WRYfg rL68Tjp1y7Et5+Gq2rwt4ijDGZxDDR y4hibcQwvaQGAMz/AKb0ZuvBjvxsey tWQUM6fwB8bnD6HMkbA=</latexit><latexit sha1_ba se64="TiXnZ9eKBG9nqJWrx5/P+EDo Ig4=">AAAB+XicbVBNS8NAEJ3Ur1q/ oh69LBahXkJSBHsRil48VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2 B219MPB4b4aZeUHKmVS2/W2UNja3tn fKu5W9/YPDI/P4pCOTTBDaJglPRDfA knIW07ZiitNuKiiOAk6fgtHd3H8aUy FZEj+qSUq9CA9iFjKClZZ803SnoV+v dS/dKbpBdavhm1XbshdA68QpSBUKtH zzy+0nJItorAjHUvYcO1VejoVihNNZ xc0kTTEZ4QHtaRrjiEovX1w+Qxda6a MwEbpihRbq74kcR1JOokB3RlgN5ao3 F//zepkKG17O4jRTNCbLRWHGkUrQPA bUZ4ISxSeaYCKYvhWRIRaYKB1WRYfg rL68Tjp1y7Et5+Gq2rwt4ijDGZxDDR y4hibcQwvaQGAMz/AKb0ZuvBjvxsey tWQUM6fwB8bnD6HMkbA=</latexit>
kf3(X)k = 0.28
<latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5p GOKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsSh JFY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv +sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8 AFaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5p GOKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsSh JFY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv +sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8 AFaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5p GOKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsSh JFY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv +sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8 AFaWR6w==</latexit><latexit sha1_base64="+mshSWa2s VxKv0JOuB//4asMSmY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmqYDd C0Y3LCvYBTQiT6aQdOnkwM1FK2k9x40IRt36JO//GaZuFth64cDjnXu69x08 4k8qyvo219Y3Nre3CTnF3b//g0CwdtWWcCkJbJOax6PpYUs4i2lJMcdpNBMW hz2nHH93O/M4jFZLF0YMaJ9QN8SBiASNYackzS84k8C4q3XNngq6RVa3VPbN sVa050Cqxc1KGHE3P/HL6MUlDGinCsZQ920qUm2GhGOF0WnRSSRNMRnhAe5p GOKTSzeanT9GZVvooiIWuSKG5+nsiw6GU49DXnSFWQ7nszcT/vF6qgrqbsSh JFY3IYlGQcqRiNMsB9ZmgRPGxJpgIpm9FZIgFJkqnVdQh2Msvr5J2rWpbVfv +sty4yeMowAmcQgVsuIIG3EETWkDgCZ7hFd6MifFivBsfi9Y1I585hj8wPn8 AFaWR6w==</latexit>
kg2(X)k = 0.0
<latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczci sgQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczci sgQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczci sgQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit><latexit sha1_base64="a1tWVNauhTuugGPiMjGIz+Ato+Y=">AAAB+Xicb VDLSsNAFL2pr1pfUZduBotQNyUpgm6EohuXFewDmhAm02k7dDIJM5NCSfsnblwo4tY/ceffOG2z0NYD93I4517mzgkTzpR2nG+rsLG5tb1T3C3t7R8cHtnHJ y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6P7ud8eU6lYLJ70JKF+hAeC9RnB2kiBbXvTQVCrdC69KbpFTtUJ7LLpC6B14uakDDkagf3l9WKSRlRowrFSX ddJtJ9hqRnhdFbyUkUTTEZ4QLuGChxR5WeLy2fowig91I+lKaHRQv29keFIqUkUmskI66Fa9ebif1431f0bP2MiSTUVZPlQP+VIx2geA+oxSYnmE0Mwkczci sgQS0y0CatkQnBXv7xOWrWq61Tdx6ty/S6PowhncA4VcOEa6vAADWgCgTE8wyu8WZn1Yr1bH8vRgpXvnMIfWJ8/lDGRpw==</latexit>
kg1(X)k = 0.1
<latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3I jLAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3I jLAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3I jLAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit><latexit sha1_base64="qk0Dxu69l3NtoZTfvc7Wx7hjsac=">AAAB+Xicb VBNS8NAEJ34WetX1KOXxSLUS0lE0ItQ9OKxgv2AJoTNdtMu3WzC7qZQ0v4TLx4U8eo/8ea/cdvmoK0PBh7vzTAzL0w5U9pxvq219Y3Nre3STnl3b//g0D46b qkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HN7P/PaISsUS8aTHKfVj3BcsYgRrIwW27U36gVvtXHgTdIucmhvYFafmzIFWiVuQChRoBPaX10tIFlOhCcdKd V0n1X6OpWaE02nZyxRNMRniPu0aKnBMlZ/PL5+ic6P0UJRIU0Kjufp7IsexUuM4NJ0x1gO17M3E/7xupqMbP2cizTQVZLEoyjjSCZrFgHpMUqL52BBMJDO3I jLAEhNtwiqbENzll1dJ67LmmsQeryr1uyKOEpzCGVTBhWuowwM0oAkERvAMr/Bm5daL9W59LFrXrGLmBP7A+vwBlCaRpw==</latexit>
knc(g1)k = 1.0
<latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCo IpgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=< /latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCo IpgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=< /latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCo IpgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=< /latexit><latexit sha1_base64="M6CCWnVbNgwZrTvwth3xzcYmCD4=">AAACEXicb VDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MZlBfuAJoTJdNIOnUzCzEQoaX7Bjb/ixoUibt2582+cpFlo64GBM+fcy733+DGjUlnWt1FZWV1b36hu1ra2d3b3z P2DrowSgUkHRywSfR9JwignHUUVI/1YEBT6jPT8yU3u9x6IkDTi92oaEzdEI04DipHSkmc2nJkTIjUOBJqkPPPS4ifCFGdZY+TZp84MXkG7aXlm3WpaBeAys UtSByXanvnlDCOchIQrzJCUA9uKlZsioShmJKs5iSQxwhM0IgNNOQqJdNPiogyeaGUIg0joxxUs1N8dKQqlnIa+rsz3lYteLv7nDRIVXLop5XGiCMfzQUHCo IpgHg8cUkGwYlNNEBZU7wrxGAmElQ6xpkOwF09eJt2zpm017bvzeuu6jKMKjsAxaAAbXIAWuAVt0AEYPIJn8ArejCfjxXg3PualFaPsOQR/YHz+AMlznOY=< /latexit>
knc(g2)k = 4.1
<latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYM KgjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=< /latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYM KgjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=< /latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYM KgjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=< /latexit><latexit sha1_base64="HulS7cSPjORpuQPgx6nvwxiyzYo=">AAACEXicb VDLSgMxFM3UV62vUZdugkWomzJTCroRim5cVrAP6JQhk2ba0CQzJBmhTOcX3Pgrblwo4tadO//GTNuFth4InJxzL/feE8SMKu0431ZhbX1jc6u4XdrZ3ds/s A+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE45vc7zwQqWgk7vUkJn2OhoKGFCNtJN+ueFOPIz0KJRqnIvPT2U/yFGdZZejXzr0pvIL1quvbZafqzABXi bsgZbBA07e/vEGEE06Exgwp1XOdWPdTJDXFjGQlL1EkRniMhqRnqECcqH46uyiDZ0YZwDCS5gkNZ+rvjhRxpSY8MJX5vmrZy8X/vF6iw8t+SkWcaCLwfFCYM KgjmMcDB1QSrNnEEIQlNbtCPEISYW1CLJkQ3OWTV0m7VnWdqntXLzeuF3EUwQk4BRXgggvQALegCVoAg0fwDF7Bm/VkvVjv1se8tGAteo7BH1ifP9EWnOs=< /latexit>
SBC with  ✏ = 0.2<latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDD PzwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtl zvRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/bl koaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDm Ms0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vu f6d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+w Pn8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDD PzwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtl zvRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/bl koaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDm Ms0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vu f6d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+w Pn8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDD PzwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtl zvRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/bl koaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDm Ms0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vu f6d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+w Pn8AdjzkWk=</latexit><latexit sha1_base64="g5PvwK02 5Sq9MupSUz9Rigr8Glo=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4CkkR 9CIUvXisYD+gjWWznbRLN5uwu1FK6f/w4kERr/4Xb/4bt20O2vpg4PHeDD PzwlRwbTzv21lZXVvf2CxsFbd3dvf2SweHDZ1kimGdJSJRrZBqFFxi3XAjs JUqpHEosBkOb6Z+8xGV5om8N6MUg5j2JY84o8ZKDx1MNReJJFfEcyvdUtl zvRnIMvFzUoYctW7pq9NLWBajNExQrdu+l5pgTJXhTOCk2Mk0ppQNaR/bl koaow7Gs6sn5NQqPRIlypY0ZKb+nhjTWOtRHNrOmJqBXvSm4n9eOzPRZTDm Ms0MSjZfFGWCmIRMIyA9rpAZMbKEMsXtrYQNqKLM2KCKNgR/8eVl0qi4vu f6d+fl6nUeRwGO4QTOwIcLqMIt1KAODBQ8wyu8OU/Oi/PufMxbV5x85gj+w Pn8AdjzkWk=</latexit>
f2
<latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddKuVT236t1fVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddKuVT236t1fVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddKuVT236t1fVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gDzOo2U</latexit><latexit sha1_base 64="0AYgKAKRA7RWbmiJfcvSrhuDoWk=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddKuVT236t1fVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gDzOo2U</latexit>
f3
<latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i /7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n 81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4m A66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i /7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n 81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4m A66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i /7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n 81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4m A66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit><latexit sha1_base64="qSiR/3RdZZrQMZ IHi+nHCS1w+WQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i /7JcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n 81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4m A66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHpu1buvVeq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH0vo2V</latexit>
g1
<latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit>
g2
<latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit>
f4
<latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gD2Qo2W</latexit><latexit sha1_base 64="E08ckCPeqaZbHsYXvhWnqbdN+HI=">A AAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkU I8FD3qsaD+gDWWz3bRLN5uwOxFK6E/w4kER r/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RQ 2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbk ANl0LxFgqUvJtoTqNA8k4wuZn7nSeujYjVI 04T7kd0pEQoGEUrPYSD2qBccavuAmSdeDmpQ I7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6 qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyF ZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TK gkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG 1NNGdp0SjYEb/XlddK+qnpu1buvVRq3eRxFO INzuAQP6tCAO2hCCxiM4Ble4c2Rzovz7nws WwtOPnMKf+B8/gD2Qo2W</latexit>
f5
<latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz +anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+T AVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz +anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+T AVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz +anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+T AVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit><latexit sha1_base64="NvPe+uzX9hgEzR N8BXXKjQWF9t4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTt qlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8 uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9i v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz +anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+T AVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1fVuq3eRxFOIFTOAcPrqAOd9CAJj AYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH3xo2X</latexit>
g1
<latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit><latexit sha1_base64="43xjvIISQcwO/sQ+6VICtePGNGc=">AAAB6nicbVBNS8NAEJ3 Ur1q/qh69LBbBU0lE0GPBgx4r2g9oQ9lsJ+nSzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1CNgktsGW4EdlOFNA4E doLxzczvPKHSPJGPZpKiH9NI8pAzaqz0EA28QbXm1t05yCrxClKDAs1B9as/TFgWozRMUK17npsaP6fKcCZwWulnGlPKxjTCnqWSxqj9fH7qlJxZZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFbxFGGEziFc/DgChpwB01oAYMInuEV3hzhvDjvzseiteQUM8fwB87nD/M8j ZQ=</latexit>
g2
<latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit><latexit sha1_base64="i/hm/z1/Yj2uRMEibcwNs1GT9+c=">AAAB6nicbVBNS8NAEJ3 4WetX1aOXxSJ4KkkR9FjwoMeK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcC O8H4ZuZ3nlBpnshHM0nRj2kkecgZNVZ6iAb1QaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7qlJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6 WVvJv7n9TITXvs5l2lmULLFojATxCRk9jcZcoXMiIkllClubyVsRBVlxqZTtiF4yy+vkna95rk17/6y2rgt4ijBKZzBBXhwBQ24gya0gEEEz/AKb45wXpx352PRuuYUMyfwB87nD/TAj ZU=</latexit>
SBC with  
knc (g2)k = 0.0
<latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawb kr7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJa HWo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s =</latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawb kr7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJa HWo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s =</latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawb kr7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJa HWo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s =</latexit><latexit sha1_base64="VDFzHmMgHuioF5AxUMWTIbs9L0M=">AAACKHicbVBNS8MwGE79nPNr6tF LcAjzMloR9CIOPOhxgtPBOkqapVtYmpbkrTC6/hwv/hUvIors6i8x63rQzQeSPHme9yV5Hz8WXINtT6yl5ZXVtfXSRnlza3tnt7K3/6CjRFHWopGIVNsnmgkuWQs4CNaOFSOhL9ijP7ye+o9PTGkeyXsYxawb kr7kAacEjORVrlzBAnDHbkhgECgyTGXmpflNhSnNstyv9b30NHMV7w/gZHa440ts122vUjV7DrxInIJUUYGmV3l3exFNQiaBCqJ1x7Fj6KZEAaeCZWU30SwmdEj6rGOoJCHT3TQfNMPHRunhIFJmScC5+rsjJa HWo9A3ldMJ9Lw3Ff/zOgkEF92UyzgBJunsoSARGCI8TQ33uGIUxMgQQhU3f8V0QBShYLItmxCc+ZEXycNp3bHrzt1ZtXFTxFFCh+gI1ZCDzlED3aImaiGKntEr+kCf1ov1Zn1Zk1npklX0HKA/sL5/APn3p6s =</latexit>
knc (g1)k = 1.2
<latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bH pCd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOY m1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60 =</latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bH pCd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOY m1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60 =</latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bH pCd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOY m1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60 =</latexit><latexit sha1_base64="yX1ohIGn5wPCbn4KeB1j0Ogsovo=">AAACKHicbVDLSsNAFJ34tr6qLt0 MFqFuQiKCbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zlu/BU3Iop065c4TbNQ64VhzpxzL3fOCVPBNTjO2JqbX1hcWl5Zra2tb2xu1bd37nSSKcraNBGJegiJZoJL1gYOgj2kipE4FOw+HFxO9PtHpjRP5C0MU+bH pCd5xCkBQwX1c0+wCLyRFxPoR4oMclkEeflScU6LotSbvSB3C0/xXh8Op5c3OsOufRTUG47tlIVngVuBBqqqFdTfvG5Cs5hJoIJo3XGdFPycKOBUsKLmZZqlhA5Ij3UMlCRm2s9LowU+MEwXR4kyRwIu2Z8TOY m1Hsah6Zw40H+1Cfmf1skgOvVzLtMMmKTTRVEmMCR4khrucsUoiKEBhCpu/oppnyhCwWRbMyG4fy3Pgrsj23Vs9+a4cXFVxbGC9tA+aiIXnaALdI1aqI0oekIv6B19WM/Wq/Vpjaetc1Y1s4t+lfX1Dfzsp60 =</latexit>
knc (f4)k = 1.1
<latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6 gCWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0d VU79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MY FhpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIez rFru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07 rlOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfG qaPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQ nfk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0 SBShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXS AjpCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs +s4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6 gCWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0d VU79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MY FhpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIez rFru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07 rlOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfG qaPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQ nfk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0 SBShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXS AjpCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs +s4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6 gCWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0d VU79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MY FhpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIez rFru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07 rlOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfG qaPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQ nfk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0 SBShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXS AjpCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs +s4d+lPX5Bf6Xp64=</latexit><latexit sha1_base64 ="l031nvTg7BBWFfYiNCI8jbbVHFw=">AAACKHic bVDLSsNAFJ34rPVVdelmsAi6CYkUdCMKLnRZwT6 gCWEynbRDJ5MwcyOUmM9x46+4EVGkW7/EadqFrwv DnDnnXu6cE6aCa3CcibWwuLS8slpZq65vbG5t13Z 22zrJFGUtmohEdUOimeCStYCDYN1UMRKHgnXC0d VU79wzpXki72CcMj8mA8kjTgkYKqhdeIJF4D14MY FhpMgol0WQly8V57QoSv0oCvJG4Sk+GMLx7PIez rFru0Gt7thOWfgvcOegjubVDGqvXj+hWcwkUEG07 rlOCn5OFHAqWFH1Ms1SQkdkwHoGShIz7eel0QIfG qaPo0SZIwGX7PeJnMRaj+PQdE4d6N/alPxP62UQ nfk5l2kGTNLZoigTGBI8TQ33uWIUxNgAQhU3f8V0 SBShYLKtmhDc35b/gvaJ7Tq2e9uoX17P46igfXS AjpCLTtElukFN1EIUPaJn9IberSfrxfqwJrPWBWs +s4d+lPX5Bf6Xp64=</latexit>
knc (f5)k = 1.4
<latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK 30/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZ oX3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCk ep4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoe kTP6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK 30/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZ oX3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCk ep4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoe kTP6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK 30/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZ oX3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCk ep4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoe kTP6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit><latexit sha1_base64="RC1h6gr6vo7kXic2B1 kojZXYuyY=">AAACKHicbVDLSsNAFJ34tr6iLt0MFkE3IZGKbkTBhS4rWBWaECbTSTt0MgkzN0JJ8zl u/BU3Iop065c4TbvwdWGYM+fcy51zokxwDa47smZm5+YXFpeWayura+sb9ubWrU5zRVmLpiJV9xHRTH DJWsBBsPtMMZJEgt1F/YuxfvfAlOapvIFBxoKEdCWPOSVgqNA+8wWLwR/6CYFerEi/kGVYVC+VFLQsK 30/Douj0le824ODyeUPT7HnNEK77jpuVfgv8KagjqbVDO1Xv5PSPGESqCBatz03g6AgCjgVrKz5uWYZ oX3SZW0DJUmYDorKaIn3DNPBcarMkYAr9vtEQRKtB0lkOscO9G9tTP6ntXOIT4KCyywHJulkUZwLDCk ep4Y7XDEKYmAAoYqbv2LaI4pQMNnWTAjeb8t/we2h47mOd92on19O41hCO2gX7SMPHaNzdIWaqIUoe kTP6A29W0/Wi/VhjSatM9Z0Zhv9KOvzCwTLp7I=</latexit>
✏ = 1.0
<latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuh iormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsR AfYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZf FKaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh 5cQA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuh iormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsR AfYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZf FKaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh 5cQA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuh iormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsR AfYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZf FKaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh 5cQA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit><latexit sha1_base64="2kDagb2Lf87eML BsNQsayDDV96Y=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KDHCvYD2lg220 m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V 94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W4+oNI/lvRkn6Ed0IHnIGTVWeuh iormIJbkiXtXtlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsR AfYsVTSCLWfza6ekBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCSz/jMkkNSjZf FKaCmJhMIyB9rpAZMbaEMsXtrYQNqaLM2KBKNgRv8eVl0jyrem7Vuzuv1G7yOIpwBMdwCh 5cQA1uoQ4NYKDgGV7hzXlyXpx352PeWnDymUP4A+fzB9jykW0=</latexit>
kf4(X)k = 1.3
<latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Q mwpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8 ZMap9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAs ZdexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPT y+eVTdK6VHgoToStWaK7+nshxJOU4CnRnhN VALnsz8T+vm6nwxstZnGaKxmSxKMw4Ugmax YB6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXS evScmzLeaxV6vdFHCU4hTOoggPXUIcHaEAT CIzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y 3ka8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Q mwpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8 ZMap9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAs ZdexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPT y+eVTdK6VHgoToStWaK7+nshxJOU4CnRnhN VALnsz8T+vm6nwxstZnGaKxmSxKMw4Ugmax YB6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXS evScmzLeaxV6vdFHCU4hTOoggPXUIcHaEAT CIzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y 3ka8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Q mwpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8 ZMap9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAs ZdexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPT y+eVTdK6VHgoToStWaK7+nshxJOU4CnRnhN VALnsz8T+vm6nwxstZnGaKxmSxKMw4Ugmax YB6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXS evScmzLeaxV6vdFHCU4hTOoggPXUIcHaEAT CIzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y 3ka8=</latexit><latexit sha1_base 64="q+x5if+eCnx7HpCORl/ERRgcMbw=">A AAB+XicbVDLSsNAFL3xWesr6tLNYBHqJiRa0 I1QEMFlBfuAJoTJdNIOnTyYmRRK2j9x40IR t/6JO//GaZuFth64cDjnXu69J0g5k8q2v42 19Y3Nre3STnl3b//g0Dw6bskkE4Q2ScIT0Q mwpJzFtKmY4rSTCoqjgNN2MLyb+e0RFZIl8 ZMap9SLcD9mISNYack3TXcS+rVq58KdoFvkW Fe+WbEtew60SpyCVKBAwze/3F5CsojGinAs ZdexU+XlWChGOJ2W3UzSFJMh7tOupjGOqPT y+eVTdK6VHgoToStWaK7+nshxJOU4CnRnhN VALnsz8T+vm6nwxstZnGaKxmSxKMw4Ugmax YB6TFCi+FgTTATTtyIywAITpcMq6xCc5ZdXS evScmzLeaxV6vdFHCU4hTOoggPXUIcHaEAT CIzgGV7hzciNF+Pd+Fi0rhnFzAn8gfH5A5y 3ka8=</latexit>
kf5(X)k = 1.2
<latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ 803QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpx c0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72c xWmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxF GGEziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ 803QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpx c0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72c xWmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxF GGEziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ 803QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpx c0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72c xWmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxF GGEziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit><latexit sha1_base64="WP2n9X0/WnbuD0 oGfUDmy5I0isU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkJSFL0IBRE8VrC10ISw2W 7apZsPdjeFkvafePGgiFf/iTf/jds2B219MPB4b4aZeUHKmVS2/W2U1tY3NrfK25Wd3b39A /PwqC2TTBDaIglPRCfAknIW05ZiitNOKiiOAk6fguHtzH8aUSFZEj+qcUq9CPdjFjKClZZ 803QnoX9Z65y7E3SDHKvum1XbsudAq8QpSBUKNH3zy+0lJItorAjHUnYdO1VejoVihNNpx c0kTTEZ4j7tahrjiEovn18+RWda6aEwEbpihebq74kcR1KOo0B3RlgN5LI3E//zupkKr72c xWmmaEwWi8KMI5WgWQyoxwQlio81wUQwfSsiAywwUTqsig7BWX55lbTrlmNbzsNFtXFXxF GGEziFGjhwBQ24hya0gMAInuEV3ozceDHejY9Fa8koZo7hD4zPH5zCka8=</latexit>
kg2(X)k = 0.0
<latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjh fp7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3P pajBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjh fp7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3P pajBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjh fp7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3P pajBSvfOYU/sD5/AJUYkao=</latexit><latexit sha1_base64="wYB5FMxmSaLZi5d41NKdYBVhW2A=">AAAB+XicbVDLSsNAFL2 pr1pfUZduBotQNyUpgm6EggguK9gHNCFMptN26GQSZiaFkvZP3LhQxK1/4s6/cdpmoa0H7uVwzr3MnRMmnCntON9WYWNza3unuFva2z84PLKPT1oqTiWhTRLzWHZCrChngjY105x2Eklx FHLaDkd3c789plKxWDzpSUL9CA8E6zOCtZEC2/amg6BW6Vx6U3SLnKoT2GXTF0DrxM1JGXI0AvvL68UkjajQhGOluq6TaD/DUjPC6azkpYommIzwgHYNFTiiys8Wl8/QhVF6qB9LU0Kjh fp7I8ORUpMoNJMR1kO16s3F/7xuqvs3fsZEkmoqyPKhfsqRjtE8BtRjkhLNJ4ZgIpm5FZEhlphoE1bJhOCufnmdtGpV16m6j1fl+n0eRxHO4Bwq4MI11OEBGtAEAmN4hld4szLrxXq3P pajBSvfOYU/sD5/AJUYkao=</latexit>
kg1(X)k = 0.09
<latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0 Uz9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3 fqYj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0 Uz9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3 fqYj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0 Uz9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3 fqYj65Y+c4h/IH1+QMTeJHs</latexit><latexit sha1_base64="RZ0Qc7cH/z89eKYPadhm+PfdFIw=">AAAB+nicbVDLSsNAFL3 xWesr1aWbwSLUTUlEUBdCQQSXFewDmhAm02k7dDIJMxOlpP0UNy4UceuXuPNvnLZZaOuByz2ccy9z54QJZ0o7zre1srq2vrFZ2Cpu7+zu7dulg6aKU0log8Q8lu0QK8qZoA3NNKftRFIc hZy2wuHN1G89UqlYLB70KKF+hPuC9RjB2kiBXfLG/cCttE+9MbpGTtW5CuyyaTOgZeLmpAw56oH95XVjkkZUaMKxUh3XSbSfYakZ4XRS9FJFE0yGuE87hgocUeVns9Mn6MQoXdSLpSmh0 Uz9vZHhSKlRFJrJCOuBWvSm4n9eJ9W9Sz9jIkk1FWT+UC/lSMdomgPqMkmJ5iNDMJHM3IrIAEtMtEmraEJwF7+8TJpnVdepuvfn5dptHkcBjuAYKuDCBdTgDurQAAJP8Ayv8GaNrRfr3 fqYj65Y+c4h/IH1+QMTeJHs</latexit>
Figure 2: Some of the -nonvanishing polynomials (f4 and f5) and -vanishing polynomials (g1 and
g2) obtained by SBC for X (perturbed X0 = {(cos(kpi/3), sin(kpi/3))}k=0,1,...,5) with  = 1.0. Here,
g2 is classified as an -vanishing polynomials based on its extent of vanishing ‖g2(X)‖ = 0.0 ≤ ,
which is underrated because of its small coefficient norm ‖nc(g2)‖ = 0.0 (only approximately equal
to zero but rounded off as 0.0).
tion. We intend to answer the following questions: how do we optimally generate basis polynomials
under a normalization, such as coefficient normalization? (Section 4.1); how do we efficiently extract
coefficients from polynomials and manipulate them for coefficient normalization (Section 4.2)?
4.1 Polynomial-based basis construction with Normalization
Here, we describe a proposed method, which enables SBC algorithm to construct nonvanishing and
vanishing polynomials under given normalization. This method is general enough to be applied to
other polynomial-based basis construction algorithms, accompanied with the following advantages:
(i) it requires to rewrite only a few lines of original algorithms3; (ii) it is not limited to coefficient
normalization; (iii) it can inherit most properties of the original algorithms. For simplicity, we first
focus on coefficient normalization and then provide the general description.
The coefficient vector nc(h) of a polynomial h is defined as a vector that lists the coefficients of
monomials, e.g., nc(1 − x + 2x3) = (1,−1, 0, 2)>. The order of listing is arbitrary if it is consistent
across polynomials. The length of coefficient vectors also has an arbitrarity; for example, nc(1 −
x + 2x3) = (1,−1, 0, 2, 0, 0)> is also valid (the last two zeros correspond to x4 and x5). When we
perform an operation (e.g., the dot product) on two coefficient vectors, the shorter vector is extended
by padding zeros.
In the coefficient normalization, we evaluate the extent of vanishing of g for X by normalizing g
with respect to its coefficient norm as
g
‖nc(g)‖ .
3Except the calculation of values that are necessary for normalization, which depends on which normalization is
used.
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Because spurious vanishing polynomials have small coefficient norms, these polynomials are largely
scaled in the normalization as previously d. Similarly, spurious nonvanishing polynomials, which are
polynomials that are nonvanishing because of their unreasonably large coefficients, are rescaled to
have a moderate scale of coefficients.
As previously mentioned, the coefficient normalization has been considered in monomial-based
algorithms, but not in polynomial-based algorithms, leading polynomial-based algorithms to suffer
from the spurious vanishing problem. One reason that polynomial-based algorithms fail to consider
the coefficient normalization is that it has been unknown how to optimally generate combination
vectors (vi of Step2) under this normalization. Recall that in Step3, a new polynomial g is generated
by linearly combining candidate polynomials in Ct = {c1, c2, ..., c|Ct|}. This can be formulated as
g =
|Ct|∑
i=1
vici = Ctv,
where v = (v1, v2, ..., v|Ct|)
> is a combination vector to be sought. The coefficient vector of g is
nc(g) =
|Ct|∑
i=1
vinc(ci) = nc(Ct)v,
where we use a slight abuse of notation such that nc(Ct) is a matrix whose i-th column is nc(ci). Now,
suppose that we want to find a polynomial that achieves the tightest vanishing under the coefficient
normalization, which is formulated as follows:
min
v
‖Ct(X)v‖2, s.t. ‖nc(Ct)v‖2 = 1.
This type of minimization problem is well-known to be reduced to a generalized eigenvalue problem,
Ct(X)
>Ct(X)vmin = λminnc(Ct)>nc(Ct)vmin, (5)
where λmin is the smallest generalized eigenvalue, and vmin is the corresponding generalized eigenvec-
tor. We later show that the generalized eigenvectors of the r-smallest generalized eigenvalues generate
polynomials that minimize the sum of the extent of vanishing under the normalization. Therefore, to
introduce the coefficient normalization, we only need to replace the eigenvalue problem (4) in Step2
with the generalized eigenvalue problem (5).
We now provide a general description of our method.
Definition 4 (Normalization mapping). Let n : Pn → R` be a mapping that satisfies the following.
• n is a linear mapping, i.e., n(ah1+bh2) = an(h1)+bn(h2), for any a, b ∈ R and any polynomials
h1, h2 ∈ Pn.
• The dot product is defined between normalization components; that is, 〈n(h1), n(h2)〉 is defined
for any polynomials h1, h2 ∈ Pn.
• n(h) takes a zero value if and only if h is the zero polynomial.
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Then, n is a normalization mapping. n(h) is called the normalization component of h, and ‖n(h)‖ is
called the norm (or n-norm) of h.
Note that from the first requirement, the norm of the zero polynomial needs to be zero value.
The third requirement insists that the converse is also true, and this is the case for the coefficient
normalization; that is, if nc(h) = 0, then h is the zero polynomial. Let us consider |Ct|-dimensional
vectors v1 = (v
(1)
1 , v
(2)
1 , ..., v
(|Ct|)
1 )
> and v2 = (v
(1)
2 , v
(2)
2 , ..., v
(|Ct|)
2 )
>. Using the first and second
properties of n,
〈n(Ctv1), n(Ctv2)〉 =
〈
n
(∑
i
civ
(i)
1
)
, n
(∑
j
cjv
(j)
2
)〉
,
=
∑
i,j
〈n(ci), n(cj)〉v(i)1 v(j)2 ,
= v>1 N(Ct)v2,
where N is a mapping that gives a matrix N(Ct) ∈ R|Ct|×|Ct| for Ct, the (i, j)-th entry of which
is 〈n(ci), n(cj)〉. With the constraints 〈n(Ctvk), n(Ctvl)〉 = δkl for every k and l, where δkl is the
Kronecker delta, basis polynomials are generated by solving the following generalized eigenvalue
problem.
Ct(X)
>Ct(X)V = N(Ct)V Λ, (6)
where Λ is a diagonal matrix containing generalized eigenvalues λ1, ..., λ|Ct|, and V is a matrix whose
i-th column is the generalized eigenvector vi corresponding to λi. To summarize, Step2 is replaced
with the following Step2′ to introduce a normalization. The pseudocodes of SBC with Step2′ are
provided in Algorithms 1, 2, and 3.
Step 2′: Solve the generalized eigenvalue problem for Ct(X) Solve the generalized eigenvalue
problem (6) to obtain the generalized eigenvectors v1,v2, ...,v|Ct| and the generalized eigenvalues
λ1, λ2, ..., λ|Ct|.
Remark 3. In addition to replacing Step2 with Step2′, we set F0 = {m} = {1} for consistency in
the coefficient normalization.
The following theorem supports the validity of this replacement of Step2 with Step2′.
Theorem 2. Given a normalization mapping n, the SBC algorithm with Step2′ satisfies Theorem 1.
Proof. We prove the claim by induction with respect to degree t. Let us denote by Ft and Gt the
basis sets obtained at degree-t iteration in SBC with Step2. For the corresponding items in SBC with
Step2′, we put a tilde on the symbols such as F˜t and G˜t. From Theorem 1, we know that collecting
Ft and Gt gives complete basis sets for both nonvanishing and vanishing polynomials. Here, we
prove the claim by comparing (F˜t, G˜t) with (Ft, Gt). Specifically, we show span(Ft) = span(F˜t) and
〈Gt〉 = 〈G˜t〉. Note that span(Ft) ⊃ span(F˜t) and 〈Gt〉 ⊃ 〈G˜t〉 are evident because F˜t and G˜t are
generated by assigning additional constraints on normalization in the original generation of Ft and
Gt. Thus, the main goal is to prove the reverse inclusions span(Ft) ⊂ span(F˜t) and 〈Gt〉 ⊂ 〈G˜t〉.
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Algorithm 1 Simple Basis Construction
Require: X ⊂ Rn,  ≥ 0,m 6= 0, n : Pn → R`
Ensure: G,F
1: G0, F0 = {}, {m}
2: G,F = G0, F0
3: for t = 1, 2, ... do
4: if t ≤ 1 then . Step 1
5: Ct = {x1, x2, ..., xn}
6: else
7: Ct = {pq | p ∈ F1, q ∈ Ft−1}
8: end if
9: Ct = Ct − FF (X)†Ct(X)
10: N(Ct) = NormlizationMatrix(Ct, n)
11: Gt, Ft = BasisConstruction(Ct,N(Ct), X, )
12: G,F = G ∪Gt, F ∪ Ft
13: if Ft = ∅ then
14: terminate
15: end if
16: end for
Algorithm 2 NormalizationMatrix
Require: Ct, n . Ct = {c1, c2, ..., c|Ct|}
Ensure: N(Ct)
1: n(Ct) =
(
n(c1) n(c2) · · · n(c|Ct|)
)
2: N(Ct) = n(Ct)
>n(Ct)
. For the unnormalized case, simply return N(Ct) = I.
At t = 1, it is evident that span(F1) = span(F˜1) and 〈G1〉 = 〈G˜1〉. For t ≤ τ , we as-
sume span(Ft) = span(F˜t) and 〈Gt〉 = 〈G˜t〉. Then we can show span(Cpreτ+1) = span(C˜preτ+1) and
span(Cτ+1) = span(C˜τ+1). In fact, it is pq ∈ span(C˜preτ+1) for any pq ∈ Cpreτ+1, where p ∈ F1 and
q ∈ Fτ , because p ∈ span(F˜1) and q ∈ span(F˜τ ), and vice versa. The orthogonalization projects
span(Cpreτ+1) to subspace span(Cτ+1), which are orthogonal to span(F
τ ) in terms of the evaluation, i.e.,
span(Cτ+1(X)) ⊥ span(F τ (X)). From span(Cpreτ+1) = span(C˜preτ+1) and span(F τ (X)) = span(F˜ τ (X)),
the orthogonalization projects Cpreτ+1 and C˜
pre
τ+1 into the same subspace, i.e., span(Cτ+1) = span(C˜τ+1).
Next, we show span(Fτ+1) = span(F˜τ+1) by showing span(Fτ+1) ⊂ span(F˜τ+1). Let us consider a
nonzero polynomial f ∈ Fτ+1. As shown previously, f ∈ span(Cτ+1) = span(C˜τ+1). By construction,
f ∈ span(F˜τ+1) unless ‖n(f)‖ = 0. On the other hand, if ‖n(f)‖ = 0, then f = 0 because of the third
requirement of n. Therefore, span(Fτ+1) = span(F˜τ+1).
We can show 〈Gτ+1〉 = 〈G˜τ+1〉 in a similar manner. Let us consider a vanishing polynomial
g ∈ Gτ+1. Then g ∈ span(G˜τ+1) unless ‖n(g)‖ = 0, which implies g = 0. Therefore, 〈Gτ+1〉 =
〈G˜τ+1〉.
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Algorithm 3 BasisConstruction
Require: Ct,N(Ct), X, 
Ensure: G,F
1: Ct(X)
>Ct(X)V = N(Ct)V Λ . Step 2′
. vi: the i
th column of V , λi: the i
th diagonal entry of Λ.
2: G = {Ctvi |
√
λi ≥ , i = 1, 2, ..., |Ct|} . Step 3
3: F = {Ctvi |
√
λi > , i = 1, 2, ..., |Ct|}
An intuitive explanation of Theoreom 2 is as follows. Let us consider two processes of SBC, one
with Step2 and the other with Step2′. If a symbol A is used for the former process, we put a tilde
on it as A˜ for the latter process. Now, at degree t, SBC with Step2′ finds basis sets F˜t and G˜t. As
a consequence, the basis sets F˜t and G˜
t cover parts of the space that is covered by the basis sets Ft
and Gt obtained in the process of SBC with Step2. This is because Step2′ solves the generalized
eigenvalue problem (6), where additional constraints regarding normalization are imposed on the
eigenvalue problem (4) that is solved in Step2. The key claim is that basis polynomials dropped from
Ft and Gt are redundant basis polynomials. The redundant basis polynomials (let one of them be
h) are those with their norm to be zero (i.e., ‖n(h)‖ = 0). From the third property of Definition 4,
‖n(h)‖ = 0 implies that h is the zero polynomial; thus, h need not be included in Ft nor Gt. Note
that existing methods do not exclude even such a zero polynomial from basis sets. The following
theorem shows the optimality of Step2′.
Theorem 3. Let r be an integer such that 1 ≤ r ≤ rank(N(Ct)). The r generalized eigenvectors
v1,v2, ...,vr of (6), which correspond to the r-smallest generalized eigenvalues, generate polynomials
Ctv1, Ctv2, ..., Ctvr, whose square sum of the extent of vanishing achieves the minimum under the
orthonormal constraint on the normalization components of polynomials.
Proof. From Remark 2 and the discussion of deriving (6), it can be readily shown that the following
problem needs to be solved.
min
V ∈R|Ct|×r
Tr
(
V >Ct(X)>Ct(X)V
)
,
s.t. V >N(Ct)V = I.
It is known that the column vectors of the optimal V of the above problem are generalized eigenvectors
corresponding to the r-smallest generalized eigenvalues of (Ct(X)
>Ct(X),N(Ct)). The following
proof is based on [24].
Introducing a Lagrange multiplier Λ˜ ∈ R|Ct|×|Ct|, we have
L = 1
2
Tr
[
V >Ct(X)>Ct(X)V
]
+
1
2
Tr
[
(I − V >N(Ct)V )Λ˜
]
.
Note that here Λ˜ is symmetric due to the symmetric constraint, but not diagonal in general. By
differentiating L with V and setting it to zero,
∂L
∂V
∣∣∣∣
V=V˜
= Ct(X)
>Ct(X)V˜ −N(Ct)V˜ Λ˜ = 0.
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Thus, we obtain
Ct(X)
>Ct(X)V˜ = N(Ct)V˜ Λ˜.
Note that this is not yet a generalized eigenvalue problem because Λ˜ is not diagonal. Because Λ˜
is symmetric, it has an eigenvalue decomposition Λ˜ = RΛR> for some orthonormal matrix R and
diagonal matrix Λ. Thus, we obtain the generalized eigenvalue problem (6) by V = V˜ R. The cost
function is
Tr
[
V >Ct(X)>Ct(X)V
]
= Tr [VN(Ct)V Λ] = Tr [Λ] ,
which means that the r smallest generalized eigenvalues minimize the cost.
It is known that in practice, we need to solve the following problem instead of (6) for numerical
stability.
Ct(X)
>Ct(X)V = (N(Ct) + αI)V Λ, (7)
where α is a small positive constant. Such α is typically set to a small multiple of the average
eigenvalue of N(Ct), i.e., Tr(N(Ct))/|Ct| [25]. It can be shown that such an addition by αI only gives
a slight change both on the extent of vanishing and the normalization of obtained polynomials.
Theorem 4. Let {vα1 ,vα2 , . . . ,vα|Ct|} be the generalized eigenvectors of (7) for α ≥ 0. Both the extent
of vanishing and the norm of Ctv
α
k differ only by O(α) from those of Ctv
0
i . Specifically,
λ0k − λαk =
λ0k
1 + α‖v0k‖2
,
−α‖v0k‖2
λ0k
λ0min
+O(α2) ≤
√
(v0k)
>N(Ct)v0k
−
√
(vαk )
>N(Ct)vαk ,
≤ −α‖v0k‖2
λ0k
λ0max
+O(α2),
where λ0min and λ
0
max are the smallest and the largest eigenvalues of λ
0
k for k = 1, ..., |Ct|, respectively.
The proof of Theorem 4 relies on the following lemma.
Lemma 1. Suppose square matrices A,B ∈ Rn×n are symmetric and positive-semidefinite, and
nullspace(A) ⊃ nullspace(B). Let us consider a perturbed generalized eigenvalue problem Avαk =
λαk (B + αI)v
α
k for a small nonnegative constant α, (k = 1, ..., rank(B)). Then
λ0k − λαk =
λ0k
1 + α‖v0k‖2
,
−α‖v0k‖2
λ0k
λ0min
+O(α2) ≤ ‖Wv0k‖ − ‖Wvαk‖
≤ −αλ0k‖v0k‖2
λ0k
λ0max
+O(α2),
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where λ0min and λ
0
max are the smallest and the largest generalized eigenvalue among λ
0
1, ..., λ
0
rank(B),
respectively.
Proof. A symmetric and positive-semidefinite matrix B has orthonormal eigenvectors u1, ...,un,
where the first rank(B) eigenvectors span the column space of B and the rest span the nullspace.
Note that the generalized eigenvectors v0k, (k = 1, ..., rank(B)) are mutually linearly independent
due to (v0k)
>Bv0l = δkl. Hence, {v01, ...,v0rank(B),urank(B)+1, ...,un} becomes a complete basis of Rn.
Therefore, for any k,
vαk =
rank(B)∑
i=1
aαi v
0
i +
n∑
i=rank(B)+1
aαi ui,
for some aα1 , ..., a
α
n. Substituting the above expression into Av
α
k = λ
α
k (B + αI)v
α
k , we have
A
rank(B)∑
i=1
aαi v
0
i = λ
α
kB
rank(B)∑
i=1
aαi v
0
i
+ αλαk
rank(B)∑
i=1
aαi v
0
i +
n∑
i=rank(B)+1
aαi ui
 , (8)
where we used Aui = 0 for i > rank(B) because nullspace(A) ⊃ nullspace(B). Multiplying both
sides by (v0k)
> from the left,
aαkλ
0
k = λ
α
ka
α
k + αλ
α
ka
α
k‖v0k‖2,
where (v0k)
>Av0i = λ
0
k(v
0
k)
>Bv0i = λkδik is used. When α is sufficiently small, a
α
k is nonzero (almost
1). Thus, dividing by aαk , we obtain
λαk =
λ0k
1 + α‖v0k‖2
= λ0k +O(α) > 0. (9)
Next, by simple calculations,
λαk = (v
α
k )
>Avαk ,
=
rank(B)∑
i=1
aαi v
0
i
>A rank(B)∑
i=1
aαi v
0
i ,
=
rank(B)∑
i=1
(aαi )
2λ0i ,
= λ0k +
rank(B)∑
i=1
(
(aαi )
2 − δik
)
λ0i .
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Note that λαk = λ
0
k − αλ0k‖v0k‖2 +O(α2) from (9). Therefore,
rank(B)∑
i=1
(
(aαi )
2 − δik
)
λ0i = −αλ0k‖v0k‖2 +O(α2).
For sufficiently small α, the right-hand side is negative because αλ0k‖v0k‖2 > 0 and O(α2) ≈ 0, and
thus, the left-hand side is also negative. Hence,
−α‖v0k‖2
λ0k
λ0min
+O(α2) ≤
rank(B)∑
i=1
((aαi )
2 − δik)
≤ −αλ0k‖v0k‖2
λ0k
λ0max
+O(α2).
Proof of Theorem 4. To simplify the notations, let A = Ct(X)
>Ct(X) and B = N(Ct). Let us
consider
Avαk = λ
α
k (B + αI)v
α
k , (10)
where αI is a small perturbation on B and λαk is the perturbed k-th generalized eigenvalue. We
cannot directly apply the standard matrix perturbation theory, which assumes positive-definite B
and describes vαk by a linear combination of unperturbed generalized eigenvectors. In our case,
B is positive-semidefinite, and thus there are only rank(B) generalized eigenvectors. Hence, the
generalized eigenvectors do not form a complete basis of R|Ct|, and vαk cannot always be described by
these generalized eigenvectors. Fortunately, the theorem above holds using the fact nullspace(A) ⊃
nullspace(B), where nullspace(·) denotes the nullspace of a given matrix. This relation holds because
any vector v ∈ nullspace(B) implies the zero polynomial according to the third requirement for n.
From Lemma 1, we conclude that the claim holds.
4.2 Coefficient normalization
Introducing the coefficient normalization into the basis construction needs large computational cost.
There are two sources that cause the cost: (i) we need to expand polynomials to obtain their coefficient
vectors because in our case, polynomials are in the nested sum-product form of polynomials due to
the repetition of Step1 and Step3 along the degree. In general, such an expansion is computationally
expensive because one has to manipulate exponentially many monomials from the expansion in the
worst case. (ii) Even after the polynomial expansion, the obtained coefficient vectors of polynomials
are exponentially long in general. Specifically, a degree-t n-variate polynomial has a coefficient vector
of length
(
n+t
n
)
. Here, we propose two methods for each of the two challenges above.
4.2.1 Circumventing polynomial expansion
The main idea for circumventing polynomial expansion is to hold coefficient vectors of polynomials
separately and update these vectors by applying to them the equivalent transformations that are
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applied to the corresponding polynomials. For example, let us consider a weighted sum af + bg of
two polynomials f and g by weights a, b ∈ R. Then, the coefficient vector of af+bg is also a weighted
sum nc(af + bg) = anc(f) + bnc(g). In contrast to the weighted sum case, it is not easy to calculate
the coefficient vector of the product of polynomials, e.g., nc(fg). We encounter such a case at Step1,
where the precandidate polynomials are generated from the multiplication across linear polynomials
and nonlinear polynomials. We will now deal with this problem.
Let us consider n-variate polynomials. Let M tn =
(
n+t−1
t
)
and M≤tn =
(
n+t
t
)
be the number
of n-variate monomials of degree t and of degree up to t, respectively. For simple description, we
assume that monomials and coefficients are indexed in the degree-lexicographic order. For instance,
in the two-variate case, the degree-lexicographic order is 1, x, y, x2, xy, y2, x3, ..., and so forth (x, y
are variables). We will refer to “the i-th monomial” according to this ordering. Now, we consider a
matrix that extends a coefficient vector of a degree-t polynomial to that of a degree-(t+1) polynomial
after multiplication by a linear polynomial.
Remark 4. Given a linear polynomial p, there is a matrix R≤tp ∈ RM
≤t+1
n ×M≤tn such that
nc(pq) = R
≤t
p nc(q),
for any polynomial q of degree t.
The existence of such matrix R≤tp will soon become evident (see [26] for the case of homogeneous
polynomials). Suppose a linear polynomial p is described by p =
∑n
i=0 bkxk, where bk ∈ R are
coefficients and x1, ..., xn are variables. For convenience, we use a notation x0 = 1. Then, R
≤t
p can
be described as
R≤tp =
n∑
k=0
bkR
≤t
xk
,
because as observed above, the coefficient vector of the weighted sum of polynomials is the weighted
sum of their coefficient vectors. Now, the existence of R≤txk is evident. In fact, the (i, j)-th entry of
R≤txk takes value one if the i-th monomial becomes the j-th monomial by the multiplication with xk,
and otherwise the (i, j)-th entry of R≤txk is zero value. Note that R
≤t
xk
is not dependent on input data
(except the number of variables), and thus, we can compute these matrices in advance. Different
monomials are mapped to different monomials after multiplied by xk. Thus, each column of R
≤t
xk
has
exactly one nonzero entry (and it is 1), implying R≤txk is a sparse matrix with only M
≤t
n entries, which
can be efficiently handled. Moreover, we can represent R≤txk in a block diagonal matrix for 1 ≤ k ≤ n,
R≤txk =
(
R≤t−1xk O
O Rtxi
)
,
where O is the zero matrix, and Rtxk ∈ RM
t+1
n ×Mtn is a submatrix of R≤txk that corresponds to the
mapping from degree-t monomials to degree-(t+ 1) monomials. For k = 0, R≤tx0 ∈ RM
≤t+1
n ×M≤tn is a
rectangular diagonal matrix with value one along its diagonal.
In summary, in the basis construction, we first hold the coefficient vectors of F1 besides polyno-
mials (or their evaluation vectors). Then, for each p ∈ F1, we linearly combine precomputed R≤1xk
to obtain R≤1p . Using these matrices, we can obtain the coefficient vectors of C
pre
2 . We then extend
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R≤1p to R
≤2
p by appending R
2
p, which is a linear combination of the precomputed R
2
xk
to obtain Cpre3 .
In this way, we can directly manipulate coefficient vectors without performing costly polynomial
expansions.
In addition to its less computational cost, we have another practical advantage in our approach
that skips the polynomial expansion: it can work with the fast numerical implementation of basis
construction. In the numerical implementation, a polynomial is expressed by its evaluation vector
instead of a symbolic entity (for example, see the code of [3] provided in the first author’s web page).
Because we only know an evaluation vector of a polynomial in the numerical implementation, the
“polynomial” cannot be expanded because its symbolic form is unknown. Numerical implementations
work much faster because in practice, symbolic operations are much slower than the same number
of numerical operations (matrix–vector operations). Also, it is slow to evaluate symbolic entities,
although many evaluations are necessary to obtain evaluation vectors of polynomials.
4.2.2 Coefficient truncation for acceleration
We here describe the coefficient truncation method to deal with significantly long coefficient vectors.
We propose to truncate coefficient vectors based on the importance of the corresponding monomials.
In particular, at each degree t, we only keep degree-t monomials that have large coefficients in
the degree-t nonvanishing polynomials Ft = {f1, f2, ..., fs}. Although this strategy is simple, our
coefficient truncation method has an interesting contrast to a monomial-based algorithm as will be
further discussed.
The specific procedures of the proposed coefficient truncation are as follows. Let ntc : Pn → M tn
be a mapping that gives the coefficient vector corresponding to degree-t monomials of the given
polynomial; thus, ntc(fi) is a subvector of nc(fi). With the same abuse of notation of nc(Ft), we
define ntc(Ft) as a matrix whose i-th column is n
t
c(fi). Note that the j-th row of n
t
c(Ft) corresponds
to the coefficients of the j-th degree-t monomial across polynomials of Ft. Let ∆j be the norm of
the j-th row of ntc(F ). Then, setting a threshold parameter θ, we select monomials individually from
larger ∆j as long as the following holds, ∑
j∈Bt
∆2j ≤ θ2, (11)
where Bt is the index set of selected degree-t monomials. We also truncate Rtxk of the previous section
to size M t+1n × |Bt|, which becomes a sparse matrix with |Bt| nonzero entries. Because the coefficient
norm is always underestimated from the truncated coefficient vectors, we need to scale the norm of
the truncated coefficient vectors according to the truncation rate. To this end, we calculate a rate
γt, which is a ratio of the root square sum of the preserved coefficients to the root square sum of the
full coefficients; that is,
γt =
√∑
j∈Bt
∆2j /‖ntc(F )‖2 .
The product
∏t
τ=1 γτ approximates the truncation rate up to degree t. The normalization matrix for
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Table 1: Summary of Example 1
Setting
m1 ≺ m2,
m1(X) = km2(X)
Nonvanishing basis Most important monomial
ABM m1 m1
SBC-nc
k√
1+k2
m1 +
1√
1+k2
m2
{
m1 (k < 1)
m2 (k > 1)
Table 2: Summary of Example 2
Setting
m1 ≺ m2 ≺ m3,
m1(X) = km2(X),
mi(X)
>m3(X) = 0, (i = 1, 2)
Nonvanishing basis Top-2 important monomials
ABM m1,m3 m1,m3
SBC-nc
k√
1+k2
m1 +
1√
1+k2
m2,m3 m3,
{
m1 (k < 1)
m2 (k > 1)
Step2′ is set to
n˜c(Ct)
>n˜c(Ct)
(
t∏
τ=1
γτ
)−1
, (12)
where n˜c(Ct) is a matrix whose column vectors are consist of the truncated coefficient vectors of Ct.
The proposed coefficient truncation is similar to a monomial-based algorithm, approximate Buchberger–
Mo¨ller algorithm (ABM algorithm; [4]). This algorithm proceeds from lower to higher degree mono-
mials, while updating a set of “important” monomials O (called an order ideal), which corresponds
to the basis set F of nonvanishing polynomials of the SBC algorithm. Given a new monomial b, if the
evaluation vector of b cannot be well approximated by a linear combination of monomials in O, the
ABM algorithm assorts b into O. More specifically, if b(X) ≈ ∑m∈O cmm(X) for some coefficients
{cm}m∈O, then b−
∑
m∈O cmm is an approximate vanishing polynomial and b is discarded; otherwise
b is appended to O. Importantly, monomials divisible by b (i.e., multiples of b) need not be considered
at a higher degree, which reduces the number of monomials to handle. It is shown that |O| ≤ |X|;
thus, the number of monomials to handle does not explode.
The proposed coefficient truncation is distinct from the strategy of ABM algorithm in that it is
fully data driven, whereas ABM algorithm relies on a specific monomial ordering. Now, we provide
two examples to highlight the difference in their strategies (also see Tables 1 and 2).
Example 1. Let us consider to decide the more “important” monomial from m1 and m2 of the same
degree, where m1(X) = km2(X) 6= 0 for a constant k and m1 ≺ m2 for some monomial order. The
ABM strategy selects m1 as the more important monomial because of m1 ≺ m2, whereas the proposed
strategy selects m1 when k > 1 and m2 when k < 1.
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The process of our strategy to select more important monomial from m1 and m2 is as follows. By
solving a generalized eigenvalue problem, the following nonvanishing polynomial is obtained.
k√
1 + k2
m1 +
1√
1 + k2
m2. (13)
According to the coefficients of each monomial, m1 is considered more important when k > 1, and
m2 is considered more important when k < 1. This result is quite natural because, for example,
k > 1 implies that m1 is more nonvanishing than m2 because ‖m1(X)‖ = k‖m2(X)‖. In this way,
our strategy of keeping monomials with larger coefficients is fully data-driven. In contrast, due to
the predefined monomial order m1 ≺ m2, ABM strategy consistently selects m1, regardless of k.
Next, we introduce an additional monomial m3.
Example 2. In addition to m1 and m2 in Example 1, let us consider a monomial m3, where the
degree of m3 is the same as that of m1 and m2, the evaluation vector m3(X) that is orthogonal to
m1(X) and m2(X), and m1 ≺ m2 ≺ m3. The ABM strategy selects m1 and m3 as the most important
and the next most important monomial, respectively, due to the monomial order and the relation of
evaluation vectors. On the other hand, the proposed strategy considers m3 as the most important and
m1 or m2 as the next most important based on k.
The process of our strategy to first select m3 and then m1 is as follows. By solving a generalized
eigenvalue problem, we obtain m3 and (13) as nonvanishing polynomials. Based on the coefficients of
the monomials, m3 is considered the most important by our strategy. From the previous discussion,
the second most important monomial is m1 if k > 1, otherwise m2. We emphasize that the magnitude
of the coefficient of m3 is larger than that of m1 and m2 because the coefficient norm of nonvanishing
polynomials are normalized and m3 completely takes the coefficient norm 1, whereas m1 and m2
share the coefficient norm 1 by k/
√
1 + k2 and 1/
√
1 + k2 due to their mutually linearly dependent
evaluation vectors. This result implies that our strategy gives a priority to monomials that have
unique evaluation vectors, such as m3. The monomials that have similar evaluation vectors to others,
such as m1 and m2, tend to have moderate coefficients. Hence, our coefficient truncation method
takes monomials from those with unique evaluation vectors to those with less unique evaluation
vectors.
As a consequence of truncating coefficient vectors, coefficient matrix nc(Ct)
>nc(Ct) in (5) is
replaced with the one computed from the truncated coefficient vectors (12). The coefficient norm of
the obtained polynomials is no longer equal but only close to unity. However, we can still calculate the
exact evaluation of polynomials by keeping their evaluation vectors and coefficient vectors separate.
Thus, the generalized eigenvalues {λi}i=1,2,...,|Ct| at Step2′ maintain the exact value of the square
extent of vanishing.
It is difficult to estimate the error caused by the coefficient truncation because basis construction
proceeds iteratively, and error gets accumulated. The following theorem gives a theoretical lower
bound of the coefficient truncation without any loss.
Theorem 5. For an exact calculation of coefficients, we need at least |Ft| monomials for each degree
t.
Proof. Evaluation vectors of nonvanishing polynomials are mutually orthogonal. They form a basis
that spans the subspace of R|X| for a set of data points X, and appending new nonvanishing polyno-
mials gradually completes the basis. By construction, span(Ft(X)) is a subspace of rank(|Ft|) that is
20
orthogonal to span(F t−1(X)). A degree-t polynomial is the sum of a linear combination of degree-t
monomials and a polynomial of degree less than t. Thus, we need |Ft| or more degree-t monomials to
obtain Ft whose evaluation vectors are mutually orthogonal and orthogonal to span(F
t−1(X)), which
concludes that the claim holds true.
Theorem 5 states the minimal number of monomials required to perform an exact calculation of
coefficient vectors. The equality holds when the evaluation vectors of monomials are always orthogonal
until the termination. Since this is too optimistic in practice, we propose to keep O(|Ft|) coefficients
at each degree t. Suppose the basis construction terminates at t = T . Then, the length of coefficient
vectors at T−1 is O(|FT−1|). The matrix used to calculate the coefficient vectors of CT is O(|FT−1|)-
sparse. The number of new monomials in this step is O(|FT−1|n). It is known |FT | ≤ |X| because the
evaluation vectors of FT (approximately) spans the R|X|. Therefore, the coefficient truncation yields
coefficient vectors in polynomial-order length O(n|X|). As a consequence, computing nc(Ct)>nc(Ct)
in (6) costs O(|Ct|2 ·n|X|) = O(n3|X|3). This is acceptable when one considers the cost of solving (6)
is also O(|Ct|2) = O(n3|X|3).
Lastly, we consider another idea for approximating coefficient norm of polynomials: how about
calculating the norm of the evaluation vector of a polynomial at randomly sampled points to infer the
coefficient norm? Unfortunately, this strategy does not work as further discussed. Let Vtn(·) be the
Veronese map, which gives the evaluations of n-variate monomials of degree up to t. For instance,
V22 (x) =
(
1, x1, x2, x
2
1, x1x2, x
2
2
) ∈ R1×6. For a set of points X, we define Vtn(X) ∈ R|X|×M≤tn as
a matrix whose i-th row is the Veronese map of the i-th point. Now, let us consider a polynomial
g = Ctv and its evaluation for randomly sampled points Y .
‖g(Y )‖2 = ‖Ct(Y )v‖2,
= ‖Vtn(Y )nc(Ct)v‖2,
= v>nc(Ct)>Vtn(Y )>Vtn(Y )nc(Ct)v.
Note that nc(Ct)v is the coefficient vector of g. Thus, if Vtn(Y )>Vtn(Y ) = I, then we can estimate
the coefficient norm of g from the random evaluation vector g(Y ). However, this cannot be achieved.
For instance, when Y = {(y1, y2)>} ⊂ R2,
V22 (Y )>V22 (Y ) =
(
1 y1 · · · y22
)> (
1 y1 · · · y22
)
,
=

1
y21
. . . y21y
2
2
y21y
2
2
. . .
 ,
which has y21y
2
2 both in diagonal and off-diagonal entries. Therefore, V22 (x)>V22 (x) will not be the
identity matrix regardless of the sampled points.
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Table 3: Statistics of basis sets of nonvanishing polynomials computed by SBC-I and SBC-nc with
coefficient truncation thresholds θ = 0.0, 0.5, 0.9, 1.0. The basis sets of degree up to ten are considered
in the calculation of the statistics for fair comparison. One can see that (i) the nonvanishing poly-
nomials obtained by SBC-I have significantly large coefficient norms, while those found by SBC-nc
(θ = 1.0) have unit coefficient norms; (ii) even with the coefficient truncation (θ = 0.0, 0.5, 0.9), the
coefficient norms are close to unity despite of the drastically shortened coefficient vectors; and (iii)
at the same time, runtimes and memories are reduced by approximately 2–20 times.
SBC-nc SBC-I
θ 0.0 0.5 0.9 1.0
D2+
Length of coeff. vec. 21 21 233 19427 19448
Mean coeff. norm 2.11 2.11 3.00 1.00 1.19e+4
Min / Max coeff. norm 0.60 / 4.46 0.60 / 4.46 1.00 / 6.21 1.00 / 1.00 1.00 / 2.33e+5
Runtime [msec] 1.50e+1 1.52e+1 1.62e+2 4.58e+1 1.57
Memory [MB] 2.46e+1 2.46e+1 2.72e+1 8.18e+1 2.42
D3+
Length of coeff. vec. 38 38 4207 646625 646646
Mean coeff. norm 1.79 1.79 2.12 1.00 1.08e+8
Min / Max coeff. norm 0.54 / 5.30 0.54 / 5.30 0.88 / 3.89 1.00 / 1.00 1.00 / 1.00e+10
Runtime [msec] 8.17e+2 8.31e+2 3.61e+3 1.79e+4 4.47e+1
Memory [MB] 1.10e+3 1.1e+3 4.01e+3 1.17e+4 3.54
5 Experiments
Here, we compare VCA, SBC without any normalization (i.e., SBC with Step2; SBC-I), and SBC
with the coefficient normalization (SBC-nc). In the first experiment, we show that VCA and SBC-
I encounter severe spurious vanishing problem even in simple datasets, whereas SBC-nc does not.
In the second experiment, we compare these methods in classification tasks. All experiments were
performed using Julia implementation on a desktop machine with an eight-core processor and a 32 GB
memory. We emphasize that the proposed methods (coefficient normalization with the generalized
eigenvalue problem and the coefficient truncation) can be easily unified with other basis construction
methods because these methods are all based on the SBC framework. However, these methods are
less commonly used than VCA, and they need more hyperparameters to control, which makes the
analysis unnecessarily complicated.
5.1 Analysis of Coefficient Norm and the Extent of Vanishing with Simple
Datasets
We perform basis construction by VCA, SBC-I, and SBC-nc. The coefficient norm and the extent
of vanishing of obtained polynomials are respectively compared between three methods. We also
compare SBC-nc with and without the coefficient truncation.
Datasets and parameters We use three algebraic varieties: (D1) double concentric circles (radii
1 and 2), (D2) triple concentric ellipses (radii (
√
2, 1/
√
2), (2
√
2, 2/
√
2), and (3
√
2, 3/
√
2)) with 3pi/4
rotation, and (D3)
{
xz − y2, x3 − yz}. We randomly sampled 50, 70, and 100 points from these
algebraic varieties, respectively. We further consider two datasets by adding variables to D2 and
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Table 4: Classification results by VCA and SBC-nc in three datasets (Iris, Vowel, and Vehicle). SBC-
nc achieved comparable or even lower errors than VCA with significantly shorter feature vectors, which
implies VCA basis sets contain many spurious vanishing polynomials. The results are averaged over
ten independent runs.
SBC-nc VCA
θ 0.5 0.9 1.0
Ir.
Error 0.03 0.05 0.06 0.05
Length of F(·) 8.20e+1 9.29e+1 6.35e+1 1.51e+2
Runtime [msec] 1.01e+1 1.10e+1 8.66 6.90
Memory [MB] 5.61 6.50 4.91 4.74
Vo.
Error 0.45 0.50 0.34 0.45
Length of F(·) 3.29e+3 3.24e+3 3.12+3 4.74e+3
Runtime [msec] 5.47e+3 5.85e+3 4.89e+3 7.20e+3
Memory [MB] 5.24e+2 5.71e+2 6.88e+2 3.97e+2
Ve.
Error 0.26 0.25 0.20 0.19
Length of F(·) 5.57e+3 5.78e+3 5.25e+3 8.26e+3
Runtime [msec] 2.95e+4 3.89e+4 4.69e+4 1.31e+4
Memory [MB] 4.23e+3 4.24e+3 4.38e+3 1.01e+3
D3. (D2+) five additional variables yi = kix1 + (1 − ki)x2 for ki ∈ {0.0, 0.2, 0.5, 0.8, 1.0}, where x1
and x2 are the variables of D2. (D3
+) nine additional variables yi = kix1 + lix2 + (1 − ki − li)x3
for (ki, li) ∈ {0.2, 0.5, 0.8}2, where x1, x2, and x3 are the variables of D3. Each dataset is mean-
centralized and then perturbed by the additive Gaussian noise. The mean of the noise is set to zero,
and the standard deviation is set to 5% of the average absolute value of the points.
For each dataset and method, the threshold  is selected as follows. First, we compute a Gro¨bner
basis G of the algebraic variety of the dataset. Suppose G contains Mt,Mt+1, · · · ,MT polynomials
at degree t, t + 1, ..., T , respectively, where t and T are the lowest degree and highest degree of
polynomials in G, respectively. Then,  is selected so that the target basis construction yields a basis
G′ whose lowest-degree polynomial is degree t, and |G′τ | ≥Mτ for τ ≥ t. To be more precise, we first
search the range of such thresholds, and set  to the mean of that range.
Results In Fig. 3, the coefficient norm of nonvanishing polynomials (upper row of each panel) and
that of vanishing polynomials (bottom row of each panel), which are obtained by VCA and SBC-
I, are plotted along the degree. The mean values are represented by solid lines and dots, and the
range from minimum to maximum is represented by shades. As can be seen from the figure, the
mean coefficient norm tends to sharply grow along the degree (note that the vertical axes are in the
logarithm scale) for both methods. Even within a degree, there can be a huge gap as in degree-5
VCA vanishing polynomials of D1, degree-6 SBC-I vanishing polynomials of D2 (bottom middle
panel), and so on. These results imply that some vanishing (or nonvanishing) polynomials might be
vanishing (or nonvanishing) merely due to their small (or large) coefficients; such polynomials might
become nonvanishing (or vanishing) polynomials once these polynomials are normalized to have a
unit coefficient norm. In fact, this is corroborated by the result shown in Fig. 4(a,b). The extent
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of vanishing (blue dots and solid lines) is contrasted against the rescaled extent of vanishing (red
dots and dashed lines), which is calculated by rescaling the extent of vanishing using the coefficient
norm of polynomials at post-processing so that polynomials have a unit coefficient norm. After the
rescaling, some nonvanishing polynomials show the extent of vanishing below the threshold (gray
dotted line) and some vanishing polynomials show the extent of vanishing above the threshold. For
example, degree-5 VCA vanishing polynomials become nonvanishing polynomials after the rescaling;
degree-10 SBC-I nonvanishing polynomials become vanishing polynomials after the rescaling. The
variance of the extent of vanishing at each degree also changes drastically. For example, the rescaling
degree-5 VCA vanishing polynomials show large variance of the extent of vanishing, but the rescaling
reveals that the actual extent of vanishing is almost identical to these polynomials. The reverse
is also observed as in degree-5 VCA nonvanishing polynomials. Note that both VCA and SBC-I
required expensive calculations for this post-processing (rescaling), because usually, these methods
cannot access the coefficient norm of polynomials (especially in the numerical implementation).
In contrast, as shown in Fig. 4(c), the extent of vanishing of polynomials from SBC-nc are consis-
tent before and after the normalization, which is simply because the polynomials are generated under
the coefficient normalization. Moreover, we can see that under coefficient normalization, the extent
of vanishing shows considerably lower variance for both nonvanishing and vanishing polynomials. In
other words, VCA and SBC-I overestimate (or underestimate) the extent of vanishing due to the
bloat in the coefficient norm.
Next, we evaluate SBC-nc with the coefficient truncation. The result is summarized in Table 3. We
change the truncation threshold θ in (11) from 0.0 to 1.0. Following Theorem 5, we keep at least |Ft|
coefficients at each degree regardless of θ. Thus, θ = 0.0 corresponds to the case where we keep exactly
|Ft| coefficients for each degree. θ = 1.0 corresponds to SBC-nc without the coefficient truncation.
Here, we analyze the nonvanishing polynomials in terms of the length of coefficient vectors, the
actual coefficient norm (mean, minimum, and maximum), the runtime of basis construction, and the
memory used during the basis construction. To measure these statistics consistently across methods
and parameters, the basis construction is terminated at degree 10 even if the termination condition
is not satisfied. We also show the same statistics of SBC-I. As for VCA, we cannot find proper
parameter  so that the degree and number of basis polynomials are similar to the Gro¨bner basis.
VCA rescales each nonvanishing polynomial by the norm of its evaluation vector during the basis
construction. We consider that this rescaling can lead to more spurious vanishing polynomials,
resulting in too early termination, or lead to more spurious nonvanishing polynomials, resulting in
fewer vanishing polynomials than those of the Gro¨bner basis at each degree. Because the computation
of VCA and SBC-I is quite similar, it is enough only to consider SBC-I for measuring runtime and
memory.
As can be seen in Table 3, with θ = 0.9, the truncated coefficient vectors are approximately
100 times shorter. Nevertheless, the mean, minimum, and maximum of the coefficient norm are
still moderately close to unity, respectively, for both datasets. This means that only about 1% of
monomials and coefficients have a significant contribution to the basis polynomials. Even in the
extreme case (θ = 0.0), the coefficient norm of polynomials still lies in the moderate range, while
the coefficient vectors are significantly shortened (less than 0.1%). By the coefficient truncation, the
runtime and memory for SBC-nc is reduced. For example, at θ = 0.9, the runtime and memory of
SBC-nc is reduced by around 3 for both datasets; at θ = 0.5, the runtime is reduced by 20 times for
D3+. SBC-I remains faster than SBC-nc even with θ = 0.0. However, the coefficient norm of SBC-I
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significantly varies across polynomials (e.g., 1010 gap between minimum and maximum for D3+).
In other words, the fast calculation of SBC-I is a consequence of allowing the basis construction to
encounter the spurious vanishing problem.
Again, note that coefficient vectors are typically not accessible for VCA and SBC-I in the numeri-
cal implementation. Thus, one cannot normalize nor discard polynomials by weighing their coefficient
norms, as done in the analysis. For the above analysis, we calculated the coefficient vectors for VCA
and SBC-I in the same manner as in SBC-nc, which takes the additional cost. The runtime was
measured by independently running VCA and SBC-I without the coefficient calculation.
5.2 Classification
Here, we extract feature vectors from data using vanishing polynomials, and train a linear classifier
with these vectors. We compare VCA and SBC-nc with and without the coefficient truncation. In
the training stage, we compute vanishing polynomials for each class. Let Gi = {g(i)1 , ..., g(i)|Gi|} be the
vanishing polynomials of the i-th class data. As proposed in [3], a feature vector of a data point x is
given by
F(x) =
(
· · · ,
∣∣∣g(i)1 (x)∣∣∣ , · · · , ∣∣∣g(i)|Gi|(x)∣∣∣︸ ︷︷ ︸
|Gi(x)|>
, · · ·
)>
,
where g
(i)
j is the j-th vanishing polynomials of the i-th class. Intuitively, F(x(i)) for the i-th class
data point x(i) takes small values for Gi part and large values for the rest. Note that these feature
vectors do not exploit class-discriminative information because the basis set for each class is inde-
pendently constructed by only using data of the corresponding class. We employed `2-regularized
logistic regression and one-versus-the-rest strategy using LIBLINEAR [27].
Datasets and paramters We used three datasets (Iris, Vowel, and Vehicle) from the UCI dataset
repository [28]. The parameter  was selected by 3-fold cross-validation. Because Iris and Vehicle do
not have prespecified training sets and test sets, we randomly split each dataset into a training set
(60%) and test set (40%), which were mean-centralized and normalized so that the mean norm of
data points is equal to unity.
Results As can be seen from Table 4, SBC-nc achieves comparable or lower classification error than
VCA for all the datasets. In particular, the improvement at the Vowel dataset is significant. Note
that SBC-nc yields much shorter feature vectors than VCA. For example, in the Vehicle dataset,
SBC-nc feature vectors are shorter than the VCA feature vectors by approximately 3,000 (about
36% reduction). Furthermore, in contrast to the previous experiment using D2+ and D3+, the gap
of runtimes between SBC-nc and VCA is much less significant. This is because the termination
degree of the basis construction is rather low (approximately five, in most cases). In such a case,
the length of coefficient vectors is not the bottleneck of the runtime. This also explains why the
coefficient truncation not necessarily decreases the runtime of SBC-nc. It also can be seen that the
effect of the coefficient truncation on the classification error is not consistent. The classification error
decreases for the Iris dataset and increases for the other datasets. To pursue better performance in
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classification, it is necessary to consider class-discriminative information in basis construction and
coefficient truncation. For example, introducing coefficient normalization in discriminative VCA
(DVCA; [7]) is an interesting future work.
6 Conclusion and Future Work
In this paper, we discussed the spurious vanishing problem in the approximate vanishing ideal, which
has been an unnoticed theoretical flaw of existing polynomial-based basis constructions. To circum-
vent the spurious vanishing problem, polynomial-based basis constructions are required to introduce
a normalization. We propose a method to optimally generate basis polynomials under a given normal-
ization. The proposed method is enough general to extend the existing basis construction algorithms
and to consider various types of normalization. In particular, we consider coefficient normalization,
which is intuitive but costly to introduce. We propose two methods to ease the computational cost;
one is an exact method that takes advantages of the iterative nature of the basis construction frame-
work, and the other is an approximation method, which empirically but drastically shortens the
coefficient vectors while keeping the coefficient norm of the polynomials in a moderate range.
The experiments show the severity of the spurious vanishing problem in basis construction algo-
rithms without proper normalization (VCA and SBC-I) and the effectiveness of the proposed method
for avoiding the problem. In the classification tasks, SBC with coefficient normalization achieved
comparable or even lower classification errors with much shorter feature vectors than unnormalized
methods. An important future direction is to design a more scalable algorithm. Our experiments
suggest that the coefficient norm of polynomials is well regularized even when only a few proportions
of monomials are considered. This can be a key observation to reduce the runtime of new algorithms.
Another interesting direction is to consider a different type of normalization.
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Degree of polynomial
Figure 3: Coefficient norm of nonvanishing polynomials (upper row of each panel) and vanishing
polynomials (lower row of each panel) by (a) VCA and (b) SBC-I for three datasets (each column
for each dataset). The mean coefficient norms of each degree are linked by solid lines. The range
from the smallest to the largest coefficient norms is represented by shades. The coefficient norm
is considerably different even at a degree, and the average coefficient norm increases sharply over
degree.
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Figure 4: The extent of vanishing of polynomials obtained by VCA (a) and SBC-I (b), and SBC-nc
(c) for three datasets (each column for each dataset). In each panel, the upper and lower rows show
the result for nonvanishing and vanishing polynomials, respectively. The mean extent of vanishing at
each degree is linked by dots and solid lines (blue), and the mean extent of vanishing of polynomials
whose coefficient norm is normalized to unity by a post-processing is linked by dots and dashed
lines (red). The range from the smallest to the largest extent of vanishing is represented by shades
(red and blue). Dotted lines (gray) represent threshold . (a, b) using VCA and SBC-I, some
nonvanishing polynomials turn into vanishing polynomials when the coefficient vectors are normalized,
whereas some vanishing polynomials turn into nonvanishing polynomials. (c) by taking the coefficient
normalization into account (SBC-nc), the extent of vanishing remains invariant when coefficients are
normalized because the coefficients are already normalized during the basis construction.
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